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stage steam jet ejector ves tl The forced-draft fan is driven by an Elliott C-W 150-hp, 


Company | 


STEAM TURBINES «© MOTORS ¢ GENERATORS © DEAERATING HEATERS © EJECTORS © CONDENSERS 


equipped with au akag ter 1160-rpm motor 


CENTRIFUGAL COMPRESSORS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS 





When Maine Public Service Company decided to 


expand the generating facilities of their Caribou 


Power Center, they had the benefit of four years 
of experience with Elhott equipment to guide 
them in the selection of turbine generator, con- 


denser and auxiliaries for Unit No. 2. The equip- 


This view of the turbine room shows in the foreground the 
No, 2 12,650-kw Elliott turbine-generator unit. Underneath 
it may be seen the Elliott 11,000-sq-ft surface condens« 

Ejectors are behind the generator. In 
1500-kw Elliott turbine-gencrator 


serving this turbine 
the left background is the 
unit installed in 1950 


ment shown on these pages is all install d in Unit 
No. 2, and is evidence of the satisfactory per- 
formance of the Elliott machines in Unit No. 1. 

Complete information on Ellhott equipment 
may be obtained from our nearest District Office, 


or from Elliott Company, Jeannette, Pa 


The photograph abo 10Ws two air compressors driven 


by Elliott C-W rpm motors, In the foreground 
the fuel oil booster pump is driven by a 15-hp, 740-rpm 


motor, Condenser een in the background 


leacrating feed 


The Elliott 
consists of i rtical jounted on 
storage tank 


No. 1 unit 


For more data circle 501 on Post Card 








Edison detectors 
give speedy warning of 
overheat in atomic pile 


Self-monitor design assures fail safe operation 











New Edison Resistance Temperature Detectors are especially 


developed to meet the exacting demands of the atomic power 
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industry. These detectors are now helping forestall costly fuel 
cell damage by providing near-instantaneous detection of a 
rise in temperature in light water moderators. 

Super reliable and simple in design, Edison detectors eliminate 
complex electronic components. Some are rated at 0.8 seconds 
maximum response time and the high temperature types give 
an accuracy of +1.0°% at 750°C. Radiation- and corrosion- 
resistant, Edison detectors have quick disconnect features for 
reduction of installation and maintenance time 

Write for Bulletins 3016 and 3036 for information on types 
of Resistance Temperature Detectors and remote temperature 


monitoring systems for every purpose 
A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS a al 
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© FINAL program for the Solar 
Furnace Symposium, January 21-22, 
at Hotel Westward Ho, Phoenix, 
Arizona, has been announced. At- 
tendance of over 300 scientists and 
engineers is anticipated. Co-spon 
sors with the Association for Ap 
plied Solar Energy are Stanford 
Research Institute, Arizona State 
College at Tempe, and the Univer- 
sity of Arizona. 

According to AFASE president 
Jan Oostermeyer, the symposium 
has been organized to bring Ameri- 
can industry and governmental 
agencies the latest information on 
the role of solar furnaces in the 
study of materials at very high tem- 
peratures. One of the highlights of 
the program is a visit to the solar 
furnace at Arizona State College. 
This furnace has reached tempera- 
tures of over 5400 F and is being 
used in conducting experiments in 
heat wave transmission through 
ceramics. 

The program consists of 3 tech- 
nical sessions, 2 luncheons and an 
evening session designed especially 
for the general public interest. Dr. 
C. C. Furnas, Assistant Secretary of 
Defense for Research and Develop- 
ment, will address the public ses- 
sion on Monday evening. Dr. Rich- 
ard Kassander of the Institute of 
Atmospheric Physics, University of 
Arizona, will speak at the Monday 
luncheon. He will discuss Fuel for 
Solar Furnaces. Many other leading 
scientists and engineers will address 
the meeting. 

Symposium arrangements are be 
ing made through the Secretary of 
the AFASE, John I. Yellow, 3424 
N. Central Ave, Phoenix, Arizona. 


© GENERAL ELECTRIC CO’'S 
Atomic Power Equipment Depart 
ment, which centralizes all company 
efforts in design, development, man 
ufacturing and marketing of peac 
time atomic equipment, has an 
nounced completion of its move from 
Schenectady, N y to San Jose Calif 
Department headquarters are now 
established in a newly constructed 
building at 2151 South First Sereet 


—SENGINEERS' PREVIEW 


San Jose. The department also will 
occupy additional office and manu 
facturing facilities eventually to be 
vacated here by the company’s Me 
dium Induction Motor Department 

Construction of the 
Vallecitos Atom Laboratory, al de 


partment component, ts proceeding 


company s 


rapidly at nearby Pleasanton, Calit 
Already announced Vallecitos ta 
radioactive ma 


cilities include a 


terials laboratory, a critical expert 


ment laboratory with associated 
accessories, including a nuclear test 
reactor and a developmenta! boiling 
water power reactor 
This power reactor will supply 
steam to a §,000-kw turbine genet 
ator, which will be installed and 
operated by the Pacific Gas and Elec 
Electr from this 
installation will be fed into the 
PG “ I 
Among products the 
will produce are power reactors, re 


tric Co powel 
powel system 
department 


search and test reactors, fuel ele 
ments, reactor sub-systems, auxilia 


ries, and component equipment 
puty 


© AMERICAN INDUSTRY is be- 
ginning to put some steam pressure 
into the effort to meet the well- 
recognized need for more highly 
trained technical personnel. Every 
day, specific instances of some such 
effort by one particular industry 
or group comes to our attention. 
We've already referred to the activ- 
ity being carried out by the coGper- 
auon of Lake Forest College and 
Fansteel Corp. 

Now we learn that Public Service 
Electric and Gas Co of New Jersey 
has begun a 40-week power systems 
engineering course for its engi- 
neers. It is patterned after a similar 
course offered to a selected number 
of utility engineers by General Elec- 
tric Co. 

Another effort along this line is 
the Edison Foundation Institute's 
Meetings, of which the Seventh 
Institute held in November was 
devoted to Strengthening Science 
Education for Youth and Industry 

In this field, the work of the vari- 


ous professional engineering socie 








We Are Looking 
For Editors 


POWER ENGINEERING is expanding 
and will have openings for graduate 
engineers in the mechanical or elec- 
trical field with a good solid back- 
ground of operating, design, and 
construction experience. If you like 
people, learn of 
new developments, investigate new 
ideas, and if you have imagination, 
ingenuity and tact, together with a 
command of English, 
you will find this interesting work. 


to travel, meet 


reasonable 


There are several openings on the 
staff, but the immediate 
one has the following specifications: 

A graduate engineer from 45 to 
50 years of age, who has gone 
through a cadet or student engi 
neers course with one of the public 
utilities, spent a number of years in 
the operating department, two or 


editorial 


three years in the power sales de 
partment, and a number of years 
with industrial 
companies, and who holds a profes- 
sional engineer's license 


as power ongineer 


Another opening could be filled 
by ao graduate engineer about 30 
years old, with good grounding in 
engineering fundamentals, and par 
ticularly in heat power engineering 
Subsequent to graduation, he should 
have had several years of work in 
a utility or industrial power plant, 
or in an industry having diversified 
steam and electrical problems. 

lf you meet all or many of the 
above specifications and are inter- 
ested in the above jobs, send com- 
plete details of your education and 
experience to Editor of POWER 
ENGINEERING, 110 So. Dearborn St., 
Chicago, Ill. Mark your letter personal 


or confidential 











ties, the Engineers Joint Council, 
the American Society for Engineer- 
ing Education, the National Science 
Foundation, and other organiza- 
tions toO numerous to Mention, is 
already beginning to take effect. 
As somebody pointed out recently, 
the shortage is a natural one caused 
by our tremendous expansion. Fur- 
thermore, it need not be a cause for 
despair but merely an indication 
that something needs to be done. 
Already the various procedures car- 
ried out to encourage high school 
students to enter science and en- 
gineering are beginning to bear 
fruit in increased enrollments in 
various engineering schools 


the 


© PHILIP SPORN 


heart of the rapidly expanding Ohio 


Plant, in 


River Valley, has been selected as the 
site for the 2nd of two 4§50,000-kw 
units 


electric power 


the 


generating 


largest in world, it was an 
nounced recently 

The Sporn Plant is on the Ameri 
can Gas & Electric System at Graham 
Station, W. Va., 


a generating capacity of 600,000 kw 


and at present has 


It is jointly owned and operated by 
Appalachian Electric Power Co and 
Ohio Power Co 
sidiaries 
Like its 
which is being built by Indiana & 
Michigan Electric Co on the Wabash 
River in Sullivan Country, Ind., the 


AGE operating sub 


AGE System sister unit, 


new Sporn unit will be 73 per cent 
larger than any power-producing 
unit operating today 

Decision was based on 3 important 
factors: the need for still greater gen 
erating facilities in the dynamic Ohio 
Valley, the face that the plant is situ- 
ated near the geographical and load 
centers of the AGE System, and the 
planc’s proximity to abundant, low 
cost coal reserves 

With a Capac ity equivalent to overt 
600,000 hp, the unit will utilize close 
to 3,000,000 Ib of steam per hr at the 
above-critical 3,500 pst 
and it will consume 1,300,000 tons of 


pressure of 


coal yearly 


© CHARLES E. OAKES, president 
of Pennsylvania Power & Light Co, 
has announced the appointment of 
W. S. Brokenshire, assistant chief 
engineer of the company, as vice 
president, engineering. Mr. Brok- 
enshire took his new post Novem- 


ber 1 when he succeeded George 
M. Keenan who retired at that time 
in line with the utility's retirement 
program 

Mr. Keenan will enter the service 
of a New York consulting firm 
which is advising the government of 
Greece on the financing, manage- 
ment, engineering and operation of 
electric power systems. 


© TASTE of drinking water, part 
cles in the air much finer than those 
that a smoker inhales from tobacco, 
impurities in iron totalling less than 
0.04 per cent! 
parts of projects which take more 
than half of the funds spent coépera 
tively by iron and steel companies, 
through American Iron and Steel In 
stitute, for research 


These minutiae are 


Studies on the taste and odor of 
drinking water are part of the in 
dustry’s long-standing program to 
keep clean the streams and rivers 
where its plants are located. Research 
sponsored at an independent labora 
tory has shown that most tastes and 
odors have their origin in natural de 
cay of vegetation and in algal blooms 
Scientific detective work has pointed 
to fermenting oak leaves as a prime 
offender in affecting the taste and 
odor of water 

The iron and steel industry has had 
success in developing devices to keep 
dust from the atmos 
phere. At some plants, blast furnace 
gases released to the atmosphere are 
cleaner than the surrounding air 

Iron that is 99.95971 per cent pure 
is now being made for experimental 


esc aping to 


purposes, alchough 14 other elements 
are contained in it 





POWER ENGINEERING Reprints Available 





(Free) 


special price will be quoted 


CIGRE Meeting in Paris Reports World Developments in Electric Power 
Systems, by R. H. Morris and A. W. Kramer, 12 pages, August 1956 


Fifth World Power Conference, Vienna 1956, by R. H. Morris and A. W. 
Kramer, 12 pages, September 1956 (Free) 


The Coal Storage Manual—24-page reprint from March 1956 issue—first 
2 copies free; 12 copies, $10; 13 to 100 copies, 80 cents each; over 100 
copies, special price will be quoted 


So You're Going to Overhaul Your Turbine Generator—48-page reprint 
of series of articles on U. S. Steel Company's Turbine Overhaul, April 
1955 to August 1956. First single copy free; additional reprints up to 
10 copies, $1 each; 11 to 100 copies, 80 cents each; over 100 copies, 














DE LAVAL last longer 


OPPELLER 
PUMPS 





cut maintenance costs 


Stages are arranged to reduce 
differential pressures be- 

, Pairs of back-to-back 
tween stages. This insures : 

. impellers balance axial thrust 
permanent sealing at 

+t One-purpose thrust bearing 
the casing-joint and at > : 
. carries no radial load, 
interstage diaphragms. Mara : . 
maintains axial alignment. 


Labyrinth wearing rings permit safe 
clearances and reduce wear 


All bearings are ring-oiled, 
sealed against contamina- 
tion by water or dust 

Oil cooling is used 

when required 


Renewable shaft sleeves through 
stuffing boxes prevent shaft wear, 
at this point. 


2. UL ee TTT 


! 
Individual impeller mountings, with split locating rings, 
make interstage shaft sleeves unnecessary. Impellers 
can't shift with shaft expansion and contraction 


Casing support insures coupling 


Threaded impeller wearing rings 
alignment at any operating 


make replacement easy without 


heating or damage to impellers. temperature 


rhe design features above show clearly why 

De Laval Oppeller Pumps stay on the line longer 
and cost less to maintain. These pumps are 

used for boiler feed, hydraulic systems, descaling 
spray, mine dewatering, refinery oil pumping 

and similar services 

De Laval Oppeller Pumps are available in sizes 
from 2 to 4 inches and 2 to 8 stages capacities to 
1000 gpm, pressures to 1200 psig and tem 


perature sto 350F. 


Here are two De Laval 6-stage Oppeller 


Pumps used for boiler feed 18) 3 LAVAL Oppeller Pumps 


service in an industrial installation. 
DE LAVAL STEAM TURBINE COMPANY 


816 Nottingham Way, Trenton 2, New Jersey 





—WHAT THEY TELL US 


> IS IT ALWAYS safe to have one 
man operation of a boiler plant or 
power plant? Here’s what Lewis C. 
Van Huben, chief engineer at Rock 
and State Hospital, Orangeburg, 


N y ins LO Ba 


about it 


read our article, E 
Steam Plant 
August issue) witl 
While l hes 


mechanical engineer 


| recentl 
iy the ve“ 
obert Gilkison 
deal of interest 
eritie ‘ 
onsultants, my 45 years ot ex 
perience n the operation of power 
plant | supervisory capacitie 
ompel ne to take exception to one 
tatement. It ma tart an argument; 
| would 
opinion 
1 page 74, Ist column, the article 
It wa 
hift would be ample 


welcome a con 


contemplated that 1 
an per 
hi eems to me to be very unwise 
planning 
In an plant, the boiler 
ym is of utmost importance because 


wower 
I 


t contain the greatest potential 
There could be low or high 


mechanical 


hazard 
water, make-up trouble, 
failures of stokers or auxiliaries; also, 
or ruptured boiler tubes from 
other than water losses some 
nes happen. The one man could be 
jured, or become suddenly ill. Oper 
itional troubles requiring immediate 
help could arise 
large 


In ordinary operation, a 


clinker formation (they do occur! 


could interrupt steam production for 


Removal of 


a considerable period 
uch formations usually requires a lot 
of time and manual effort At uch 
tokers are stopped or slowed 
ip, furnace doors are kept open, and 
combustion is at a standstill. | have 
een firemen laboring with these 
nuisance until they were almost 
knocked out physicall 
my contention that there 
ver be le than 2 men per 
en though one may be only 
passer, helper or common 
laborer. | would consider the cost of 
the extra man a calculated economy, 
and there is always work he could be 
doing. What do others think? 
Incidentally, I enjoy your maga 
much 


im er 


Nothing can be made foolproof,’ 
Author Robert Gilkison replies to 
Mr. Van Huben’s comments, and 


continues 


Even though accidents and 
failures have happened, automatic 
controls of the components of steam 
yeneration have advanced consider 
ably, and unbelievable performance 


records are being established 


It would seem to me, that in plan- 
ning a properly-manned plant with 
hift operators, first the use of the 
services to be produced should be 
understood and considered. Second, 
it should be determined if the neces- 
ary investment will be made for 
equipment to permit a minimum of 
operating labor 

Your position as chief engineer of 
a plant furnishing services for a ho 
pital, whose services in turn deal with 
human beings, makes it necessary 
that no risks be taken that might 
eopardize round-the-clock service 

I should like to tell you about one 
instance where a fireman fell asleep 
on hi shift in the boiler room of a 
hospital while 2 men and the main- 
tenance man were on duty. The plant 
had only 2 boilers; one was on the 
line, and the 2nd was down for re- 
pairs. The feedwater supply failed, 
and $3000 worth of tubes were 
burned. The boiler was out of opera 
tion for 3 days, and the hospital was 
without steam for 24 hours. The 2nd 
man on the shift did not prevent this 
shutdown 

So while there may be 2 men on 
each shift, the human element of 
possible hazard remains, and could 
cause considerable damage 

In publie utility plants, consider- 
able investment in equipment must 
be made before one operator's salary 
can be eliminated from operating 
costs. Management, however, make 
careful and lengthy studies to deter 
mine whether or not equipment of 
the power cycle can be altered in 
order to eliminate an operator 

| agree that it would be interesting 
to know what others think. Please 
note, however, that in my article I 
tated that the plant had 
been in almost continuous service 
since November 1953, without invol 
Don't you think 


subject 


untary shutdown 
that is a fairly good record of service’ 


WHO HAS a job for this man? 


| took your address from POWER 
ENGINEERING, of which I have been 
a regular reade 

A few days ago I fled with my wife 
and two sons (aged 11 and 16 years) 
from Budapest, and at the moment 
we are waiting here in Vienna for 
our visas to the U.S 

I am now 49 years old and received 
my diploma for Mechanical En 
gineering in 1929. Up to 1948 I 
worked as plant-and-service engineer, 
later as chief engineer and purchas 
ing agent in a textile bleaching and 
dyeing factory in Budapest, where 
I held a responsible position in the 


power plant and the workshop for 
the maintenance of machines. 

In 1948 I became vice chief en 
gineer of the State Projecting Office 
where all the power plants were 
planned that were built for the 
industry in Hungary. These in- 
cluded high-pressure plants (1900 
psi, 950 F). 

My wife was a draftswoman for 5 
years in the Hungarian Office for 
Power Station Design. We both 
speak and write German and French 
fluently, and English a little 

We would be most grateful if you 
could find us both suitable jobs. It 
would also be much easier for us, if 
we could know in advance where we 
might work. We should like, if pos 
ible, to work in a consulting en- 
where they 
upply of 


gineering organization 
deal with planning of the 
team and electric power 
Thank you very much for any 
help you ean give u 
The above letter comes from Geno 
Klopfer, Wien LX, Garmsongasse 7, 
Pension Austria. Sounds interesting. 
If you can do anything to help, 
write him direct at that address. 


> MEET THE ENGINEER, on the 
air waves for almost 4 years, is now 
a 15-minute program over Radio 
Station WFLN-FM every other Sat 
urday evening from 6:45 to 7:00. 

Editor Andy Kramer, who has 
been a guest speaker on 4 previous 
occasions, will return to the program 
February 9 to discuss his recent trip 
through Europe and Russia. He will 
give Eye-Witness Accounts of Eu- 
ropean Development Progress, and 
on February 23 he will talk about 
Russian Development Progress. 

Mr. Kramer will be heard again, 
March 9, when the 50,000-Miles- 
Without-Refueling Run of the Nauti 
lus will be discussed. 





Correction Note: In the article en- 
tiled What You Should Know 
About Germanium Rectifiers by W. L. 
Overstreet, of General Electric 
Co, on page 112 of our Decem- 
ber 1956 issue, an error was made 
in drawing the curves shown in 
Fig. 4. 

These curves show the relation- 
ship between d-c volts output and 
operating hours for a test period of 
more than four years. The correct 
curves should have shown the ger- 
manium cell voltage remaining con- 
stant for the duration of the test, 
and the selenium cell voltage falling 
off with time. As presented, the 
germanium cell voltage falls with 
time, and this is wrong. 

We will publish a corrected 
curve in our February issue. Our 
apologies to Mr. Overstreet and 
General Electric Co for this error. 
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.- +» AND THESE PLANTS AGREE 


Typical Armstrong high pressure 
trap users: 


Consumers Power Company — 
Comstock, Erie, Essexville, Muskegon, 
Zelwaukee, Michigan 


Ohio Power Company, Philo, Ohio 


Kansas City Power & Light— 
Kansas City, Mo. 


Georgia Power Company— 


One of the readers of a power plant have kept pace with the trend to 
publication recently asked, “which higher steam pressures. Today, 
is the best device for removing they are widely recognized as 
condensate from lines carrying essential safety devices in leading 
superheated steam...” power plants throughout the 
world operating at pressures up 


Eleven readers answerd this 
to 2400 psig. 


published question. All agreed, 
from experience, that steam traps For safe, dependable drainage 
of superheated steam lines, get 


*° 
. 
. 
. 
. 
. 
. 
. 
. 
. 
> 
. 
. 
. 
. 
. 
. 
Yates, Macon, McManus, Georgia ° are best. 

- 

United Illuminating Company— . Traps are automatic. Traps pre- the facts about Armstrong traps 

New Heven, Conn. : vent steam loss. Tra on take care Call your local Armstrong Repre 

Philedelphic Ges & Blectric— : 1 «" sentative or write Armstron 

Philadelphia, Pa. . of boiler carryover. Traps are ‘* Steve Strong 

San Diego Gas & Electric— : available with sufficient capacity Machine Works, 8101 Maple St., 

: to take care of any condensate Three Rivers, Michigan. 

° 

* 

° 

7. 

. 

. 

7. 

. 

. 


San Diego, Calif. 
Waren, Sas Ee Seapany load. Traps don’t “forget” to drain 
N the lines. 


Milwaukee, Wisconsin 
Since 1929, Armstrong inverted 


orthern States Power Company — 
St. Paul, Granite Falls, Black Dog, Minn. 

bucket forged steel steam traps «Should We Trap Superheated 
Steam Lines” tells the exper 


Cincinnati Gas & Electric Company, 
Cincinnati, Ohio 
® . 
Feeeeeeeeseee eeeveeeeeeeee® ience of trap users answers 
your questions on high pres 
sure trapping. Ask for Catalog 


COOH OOOH ESE H EHO THEE HOES TEETH EET EE EE, 


too complete data on 


; J, 
Armstrong forged steel traps 
Free on request—no obligation 


For more data circle 504 on Post Card 








ruqged 


... for 


YARWAY UNIT TANDEM BLOW- 
OFF VALVE, combining Hard-Seat 
blowing Valve and Seatless sealing 
Valve in a common forged steel 
body. For pressures up to 1500 psi; 
hard-seat—hard-seat combination 
to 2500 psi. Welding connections 
shown. Flanged ends also 
available 





rugged blow-down service 
YARWAY UNIT TANDEM BLOW-OFF VALVES 


When boiler pressures are high you may not and abrasion caused by precipitated solids. 


“blow-down” very often, but, man, when , ; 
, r , YARWAY Blow-Off Valves also are relied 
you do, you’re glad those blow-off valves j ee wood 
; re , upon to keep boiler level within desir- 
are rugged YARWAY Unit Tandems! ~<a ; eet 
able limits during quick starts of high 

More than 80°;, of high pressure boiler plants pressure boilers 
are equipped with YARWAY Blow-Off Valves, oi ay ‘ 
at o a ieiealila icine ft Specify YARwWAyYs—to protect your boilers. 
and there’s ample reason. ad : 

Write for Bulletin B-434. 

YARWAYs are strong, heavy-duty valves 
giving the important extra dependability 
needed for the severe combination of high 
pressures (hence high velocities), acid cleaning, 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa 


BRancn OFrrices in PRINCIPAL Crries 


Yarway Unit Tandem 
Valve sectioned 
De Ue ee 
ing valve. Open 
position 


Yarway Unit Tandem 
Valve sectioned through 
hard-seat blowing vaive. 
Open position. 


— blow-off valves 
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gram of B&W Integral-Furnace Boiler with Two B&W Integral-Furnace Boilers at Greenlee, 
Ignition Stoker. Each unit g « 40,000 equipped with B&W Jet Ignition Stokers, burn 
of saturated steam per ho psig a wide variety of Illinois bituminous coal 








EDS zee ee eee eee TT Oe ee = 





HERE’S WHY YOUR STEAM 
COSTS LESS 
With B&W Integral-Furnace Units 


Minimum floor space and headroom 
requirements 


High fuel economy 

Smokeless combustion 

Adaptable to all fuels and firing methods 
Economical fast steaming 

Water-cooled furnace 


Clean, dry steam at all ratings, even with 
high boiler water concentration 


Quick response to wide and heavy load 
swing demands 


Easy to inspect and clean 
High availability with least attention 


GUT FUEL GOSTS 147 


BaW Boilers with 
Jet Ignition Stokers 
assure savings 
despite increased fuel prices 


As one of the country’s leading manufacturers of 
machine tools, Greenlee Bros. & Co., Rockford, 
Illinois uses large amounts of steam for all year oper- 
ation of air compressors and for plant heating. And 
to maintain profitable overall operation it is impor- 
tant that the steam supply be dependable—and steam 


generating costs kept to the minimum. 


Since the installation of two B&W Integral-Furnace 
Boilers, Greenlee has enjoyed uninterrupted steam 
service from a dependable, efficient source. Equipped 
with modern B&W Jet Ignition Stokers, the B&W 
units have established an outstanding record of 
operating efficiency while burning a wide variety 


of Illinois bituminous coal. 


At Greenlee, as at other industrial plants using 
steam, careful consideration of long term costs and 
proven reliability were important factors in the 
choice of B&W Integral-Furnace Boiler units. 


If your steam production cost is important... if you 
are considering steam plant modernization or expan- 
sion for increased dependability and efficiency... 
it will pay you to investigate BA&W’'s more than 90 
years of boiler experience. Let us show you what it 
can do for you. For further information or assistance 
write to The Babcock & Wilcox Company, Boiler 


Division, 161 East 42nd Street, New York 17, N.Y. 
G773-# 


BABCOCK 
&WILCOX i: 


DIVISION 
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South Carolina 
Generating Company's 


Wholly owned Subsidiary of 
South Carolina Electric & Gas Co.) 


URQUHART STATION 
UNIT No. 3 


where... REPUBLIC 


ee? 
4 


“i OS PB 


“ 5 


COMBUSTION CONTROLS 


FUEL-AIR-WATER 
REQUIREMENTS! 





BRIEFLY —this is how it works: 


Controls Respond First to Load Changes 
REPUBLIC “Electronic Master” combustion ¢ 


ontrol first detects any change in 
team flow and immediately transmits a 


ignal proportional to that change to the 


ombustion air, coal pulverizers and/or gas valve, and feedwater valve 


Curb Pressure-Water-Temperature Changes 


Corrective settings of each of these controls starts with the steam flow change 


and follows the change closely; this keeps steam, fuel 


air, water and (of course ) 
flue gas flows in the closest possible balance 


minimizing fluctuations of header 
pressure, drum water level, and superheater outlet temperature 


Pressure Controls Follow Up 

Any slight change of header pressure or drum level that does occur is immedi 
ately detected and fed ta the proper control as a modulating signal that restores 
complete balance quickly 


Combined Fuels — Stable Operation 


fhis combination of flow-initiated and follow-up adjustments 


with electronic 
control and pneumatic Grive units, mean 


top-notch stability, accuracy, sensi 
tivity and reliability for Urquhart Station Unit No. 3, 


even while burning 
combined fuels! 


REPUBLIC FLOW METERS CO. 





« 


*® & ) % $ EY] wHititt \ -\ 


URQUHART STATION, UNIT No. 3 


STEAM DATA: 
Rated Capacity 700,000 LB/HR 1825 PSI 
SUPERHEAT 1010 F REHEAT 1010 F 
FUEL: PULVERIZED COAL AND/OR GAS 


COMBUSTION CONTROL: 
REPUBLIC Automatic ELECTRONIC 


Planned expansion of power for the great 
Southeastern United States is typified by the latest 
addition to Urquhart Station of the South Carolina 
Generating Co. Planned by Gilbert Associates, Unit 
No. 3 1s modern today and will be modern tomorrow 

and will be considered “modern” by performance 


as well as APPearance standards 


REPUBLIC’s “Electronic Master” combustion con- 
trol is a logical partner in such advanced thinking. 
Phe quich 
rehiabh 


Urquhart No. 3 the reflexes 


long arm of electronic control plus 
powerlul actuation by pneumatics gives 
it needs to meet any 
operating crisis and hold single—or combined—fuel 
consumption low. For greatest speed of control, 
REPUBLIC has provided a load-responsive system 
that regulates all combustion factors before pressure 
drops or jumps occur. Any pressure fluctuations 


following thi 


advance adjustment are very limited 
and are promptly compensated by a pressure control 


tem that modulates the fuel and air control signals. 


A (AANA 


Urquhart No, 3's contral roo 

remotenanual contro 
REPUBLIC’s three element feedwater regulator 
adjusts feedwater flow in proportion to steam flow, 
and follows up this action with a correction for 
drum level. Total level fluctuations are thereby held 


to a Strict minimum 


Remote manual operation of any or all control units 
is possible at any time. The operator need only 
throw the transfer switch on his panel and take over; 
indicators at the operating station show electroni 
loadings to the regulators and positioners, and show 
the rate of response and position. All electronic am- 
plifiers have built-in surplus capacity for extra life 
and special design features for quick maintenance 


when needed 


This comprehensive treatment of control problems 
is typical of REPUBLIC engineering. Equally thor- 
ough follow-up and servicing make REPUBLIC a 
helpful partner in new or modernized power opera 


tion Ol any size 


Need Help With “Early Stage” Planning? 
If you are planning ahead for new conventional 
or “unconventional” facilities, remember that 
REPUBLIC, too, is planning ahead. For help in 
projecting your new facilities in terms of new con- 
trol, metering and recording equipment——and the 
contact REPUBLIC 


Engineering Department as soon as this help can 


latest in top quality valve 


be beneficial. 


2240 Diversey Pkwy., Chicago 47, Illinois 
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Despite the relatively wide extent to which 


oil — and gas — have come into use for firing 
industrial boilers, the fact remains that coal 
continues to be the most economical fuel avail- 
able in many areas. 


Moreover many potential coal users are 
unaware of the tremendous improvements 
that have been made in recent years in the 


i design and general effectiveness of mechanical 
Om - stokers. Here at Combustion virtually the 
é # entire stoker line has had extensive design 


changes, all directed at improved performance. 
But overall performance is tied in inescapably 
with boiler performance. At Combustion you 
have the important advantage of dealing with 
a leading boiler manufacturer that also offers 
the most complete line of stokers available 
anywhere. You are assured, therefore, of a 
completely coordinated design comprising 
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This C-E Vertical-Unit Boiler, lype VU-10 fired by a C-E Underfeed One of two duplicate units for a chemical company comprising 
Stoker, Type E is for a dairy. Capacity is 30,000 Ib steam per hr C-E Vertical-Unit Boilers, Type VU-40 fired by C-E Spreader Stokers, 
at 150 psig. VU-10 Boilers are available for capacities from continuous discharge type. These are baffleless boilers designed for 
10,000 to 60,000 Ib of steam per hr. They are often equipped @ capacity of 150,000 Ib steam per hr at 900 psig and 808 F. Coal 


with C-€ Spreader Stokers, dump grate type is Eastern Bituminous 


COMBUSTION 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 


'STEAM GENERATING UNITS; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; 





stoker, boiler, furnace and — if desired — heat 
recovery equipment and/or auxiliaries, all 
engineered specifically for your particular 
requirements. 

Displayed below are three — of the many — 
C-E stoker-fired boiler designs which, collec- 
tively, are suitable for any coal-firing condi- 
tions. 

At the right is illustrated the latest — and 
largest — example of the C-E Bark-burning 
Unit, a design pioneered by Combustion and 
now widely used for burning bark, hogged- 
wood and other waste wood fuels. 

So — when you are in the market for coal or 
other solid-fuel-burning units it will certainly 


be to your advantage to find out what Combus- 


tion Engineering has to offer. Our engineers 
will be glad to discuss your needs with you 


f 


or your consultants. 





This C-E Unit is being installed for a soap company. It comprises 
a C-E Vertical-Unit Boiler, Type VU-50 fired by a C-E Traveling 
Grate Stoker. Coal used is Midwest Bituminous. This boiler is 
designed for a capacity of 100,000 Ib steam per hr at 850 psig 
and 585 F. It is an outdoor type unit 



























































C-E Bark-Burning Unit for a paper company. This is a very large unit; 
capacity 450,000 |b steam per hr, operating pressure 1335 psig; total steam 
temperature 958 F. It is designed to burn bark, natural gas, oil or any 
combination thereof. C-E Bark-Burning Boilers are in service for capacities 


as low as 20,000 Ib of steam per hr 


ENGINEERING 


CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD 


FLASH DRYING SYSTEMS; PRESSURE VESSELS; DOMESTIC WATER HEATERS; SOIL PIPE 
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It’s in the Bag! 


Fresh, Clean Ink for a Year 
of Trouble-free Recording 


%® You won't have any messy, time-consuming re-inking of pens on 
the new Bailey Recorders. The entire system is white-glove clean — 
hermetically sealed, non-evaporating, non-corrosive. Gone is any 
chance of sludge or oxide formation. Gone are clogged pens, inter- 
rupted records, unsightly splashes. 

The transparent plastic ink sacs are changed once a year —that’s all. 
Capillary tubing carries fresh, clean ink to the pens continuously 
without any day-to-day attention. 

‘This exclusive new inking system* is only one of the many time- 


saving, money-saving distinctive features of the new Bailey Recorder. 


Ask for Product Specification 12-5. 
| 
available for the New Hailew Recorder on 





ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


© Pre-calibrated plug-in receiver units 


@ Up te tour pneumatic or electronic receivers 
or twe receivers and twe integrators 


Any four veriables on one chart-—easily 

pepalinendhenses esse 1040 |VANHOE ROAD 
A full year's ink supply at one loading 

Faster ordering—from stock 

Minimum inventery ef parts 

Minimum instrument investment for process 

cycle expansion or alteration 
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A Small Plant Modernizes with 


DETROIT STOKER 


ho | eee 
| PIERCE ROBERTS ‘RUBBER CO- 
| TRENTON 6-NEW JERSEY 


Jams 
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CAREFUL PLANNING FOR PRODUCTIVE MAINTENANCE INCLUDING STOCKING SPARE PARTS 


How Productive Maintenance can help 


{ TO MEET TOMORROW'S EXPANDING LOADS 


GROWTH OF GENERATING CAPACITY 


1966 


KILOWATTS 
MILLIONS 


° 
1920 1930 1940 1950 1960 


G.E. works with electric utilities and consulting 
engineers in these vital turbine-generator areas: 
BASIC RESEARCH 

tere * APPLIED RESEARCH 
PRODUCT DEVELOPMENT 


oo 


THE FACILITIES of the world’s finest turbine plant and 46 service TESTING 
ps located throughout the country back your General Electric unit MAINTENANCE: PRODUCTIVE MAINTENANCE 








=f 


AND REVIEWING SCHEDULED OVERHAULS CAN REDU 


CE TURBINE-GENERATOR DOWNTIME, 


keep a turbine-generator on-the-line 


familiar with your machine and at the time of planning 
overhauls can suggest possible modernization 


General Electric's Productive Maintenance plan can 
help you reduce turbine-generator maintenance ex 
penses. Here’s how 

1) Maintaining a supply of General Electric spare 
parts can save valuable time. These parts fall into 
three categories 

a) Recommended parts such as thrust rings, springs 
for packing seals, brushes and brush holders, gaskets 
for control mechanisms, studs and nuts; 

b) Optional spares such as rings for packing seals, 
bushings for control mechanisms, bearings and sealing 
rings for oil pumps; and 

c) Major parts such as main bearings, rotors and 
stator bars 

G.E. can help you decide which to carry 

2) By using General Electric renewal parts along with 
Installation and Service Engineering supervision of 
inspection service, you benefit two ways. You take 
advantage of trained knowledge of the design and 
engineering characteristics of your unit and you obtain 
parts designed to meet original specifications. G.E. is 


3) With the trend toward more uniform loads 
throughout the year both summer and winter 
scheduling outages ig becoming a real problem. Your 
General Electric turbine-generator representative can 
help you plan your overhaul schedule. By applying 
G.E.’s Productive Maintenance plan, and where oper 
ating conditions warrant, it may be possible to extend 
the time between overhaul periods 


You can get service 24 hours a day, seven days a week 
if necessary on your G-E unit. The world’s most 
modern turbine-generator manufacturing facilities, 46 
G-E service shops and the G-E Installation and Serv 
you 


ice Engineering organization are ready to help 


Planning Productive Maintenance is just one of many 
areas in which General Electric is co-operating with 
electric utilities to prepare for tomorrow’s load growth 
today. For more information write Large Steam 
Turbine-Generator Department, General Electri 
Company, Sche:.ectady 5, New York 4a 


iA 


Progress ls Our Most Important Product 


GENERALE 


>) ELECTRIC 
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me of a good product travels far... 


ROSS SURFACE CONDENSERS 


serve power plants everywhere 


Pre-eminence of Ross engineering and manu- condensing and heat exchange problems. 
facturing has won many customers .. . and New Bulletin 8.2K1 gives you the reasons 
kept them here and abroad why. Write for your copy, please. Ross Heat 
Public utilities, municipalities, industries, Exchanger Division of American-Standard. 
institutions, office buildings some equipped 1473 West Ave., Buffalo 13, N. Y. In Canada: 
with large twin bank designs, others with Kewanee-Ross of Canada Limited, Toronto 5, 
smaller single bank units number among Ont. 
Ross installations which date back 40 years 
Long a leading, exclusive producer of heat 
exchange and condensing equipment .. . long 
a pace-setter with major innovations . Ross 
has a versatile experience to offer in the inter 
pretation and fulfiliment of your requirements 
Consulting engineers, contractors, architects or 
plant men whoever specifies all like to 
work with Ross engineers in the solution of 
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ALLIS-CHALMERS 


ro} ts | ace) :! 


Reporter finds solution 
to wide range of 


water problems 


@Raw water is seldom suitable to meet specific requirements of the 
job. It usually needs some type of conditioning — best determined by a 
specialist. Here are typical examples of Allis-Chalmers water condition- 
ing experience, equipment and chemicals in use. 


Saved $22,000 First Year 


Kansas—A chemical company plagued 
by high steam costs. Their boiler make- 
up water contained a high solids concen- 
tration, requiring a high blowdown rate 


After careful analysis of their prob- 
lems, an Allis-Chalmers water condi- 
tioning engineer recommended Allis- 
Chalmers Anti-Foam. Use of this chem- 
ical resulted in increasing the solids 
concentration of the boiler water with 
out carry-over. This, in turn, reduced 
the percentage of blowdown required 


Using A-C Anti-Foam, the company 
conservatively estimated first year sav 
ings of $22,000 in heat, water and 
chemicals. 


” . 


Replacement of Condensate 
Return Lines Reduced to 
Practically Zero 


Wisconsin— Here in one of the largest 
malt producing mills, several million 
pounds of steam are used daily for 
drying malt 


A special crew used to work all day 
every day doing nothing but replacing 
corroded condensate return lines. This 
of course, was extremely costly 


Seven years ago, Allis-Chalmers wa 
ter conditioning engineers were called 
in. Use of Allis-Chalmers No. 160 return 
line corrosion inhibitor was suggested 


Piping failures were reduced to the 
point where they only occur occasion- 
ally, and the maintenance crew has 
been assigned to other duties 


The Customer Is 
Always Right... Well, 
Most of the Time 


East Coast — This plant had been us 
ing internal treatment of its boiler 
water. Chemical costs seemed excessive 
to management. After analyzing their 
own situation, they requested bids on 
a deionizer for treating makeup 

Instead of merely submitting a bid on 
the equipment specified, Allis-Chalmers 
engineers analyzed the water and the 
plant problem. This analysis showed 
that plant needs were such that a de 
ionizer wasn't needed 

All that was needed was a de-alkalizer 
Result: a savings of thousands of dollars 


The Case of the Dirty 
Dishes ...or Don't Blame 
the Poor Dishwasher 


Midwest — A harried plant cafeteria 
manager placed a frantic call to Allis 
Chalmers water conditioning experts 
Something was wrong. Glasses were 
spotty and plates had to be individually 
wiped off before they could be used 
The grumbles were growing in the din 
ing room costs rising in the kitchen 
His brand new $30,000 dishwasher 
wasn't getting the dishes clean, and the 
supplier of the dishwashing machine 
said the trouble was caused by the water 

The only trouble with that theory 
was that he had just installed a water 
softener the year beiore. The Allis 
Chalmers water conditioning engineer 
examined the dishes coming out of the 
water and then asked to see the water 


softener. The problem was obviously 
hard water. The unit seemed to be in 
good working order and the tag indi 
cated the softener had been recharged 
the previous day 

The maintenance man was called 
and asked to recharge the softener while 
an A-C engineer stood by. He went 
through all the steps—a!l but one, that 
is. He failed to close the bypass valve 
above the softener and practically none 
of the water went through the softener 
It was then learned the operator was 
new and had not been properly trained 

Needless to say, the mairitenance 
man is now an expert at operating the 
system, and everyone is pleased with 
the sparkling dishes 

Moral: A-C engineers service covers 
the water front 


Expert Saves Steam for 
Drop Forge User 


North Central — An Allis-Chalmers 
water conditioning engineer was called 
in by a manufacturer to supply water 
conditioning for makeup water. Incheck 
ing the plant, here's what he found 

A large number 
drop forges are used by this company 
The steam picked up oil from the pis 
tons of the forge and was too contami 
nated for further use. It was dumped 
to waste 

He recommended installation of con 
densate oil removal filters. This was 
done and today practically all condens 
ate is recovered. Makeup and water 
conditioning requirements are greatly 
reduced 


of steam-operated 


Problems Solved 
For an answer to your industrial water 
problem, call the A-C office nearest you 
or write Allis-Chalmers, Power Equip 
ment Division, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS 


WATER CONDITIONING «¢ 


CHEMICALS, EQUIPMENT, SERVICE © FOR 
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RILEY TURBO 


solves six major central 


Problem |; Mow to eliminate slagging on furnace 
walls and on other heating surfaces. 


Solution: Intertube Directional Flame Burners used with the Riley TURBO FURNACE are 
placed on one elevation, immediately above the furnace floor and are arranged 
for opposed firing. Combustion is substantially completed at the bottom of the 
combustion chamber, The upper furnace envelope area serves the purpose of cool- 
ing combustion gas to the required temperature for superheater and reheater. 
Combustion gas rises vertically in the secondary furnace without stratification and 


without impingement on furnace walls. 


Problem 2: How to reduce carbon loss to the minimum. 


Solution: The combustion zone of the Riley TURBO FURNACE is a chamber of high 
temperature, long residence time, and extreme turbulence. Here pulverized coal 


particles are completely consumed with most of the ash reduced to molten slag. 


Problem 3: How to eliminate flyash disposal. 


Solution: The almost negligible trace of flyash carried in the flue gas of the Riley TURBO 
FURNACE is collected in rear pass hoppers and dust collectors and reinjected 
thru the burners for reburning of combustibles and final disposal as molten slag. 
Molten slag is quenched and removed as in any conventional slag tap furnace. 


Problem 4: How to change from gas and oil 
to solid fuels firing at less cost. 


Solution: Conventional type steam generating units designed to burn gas or oil must be 
taken out of service for extensive and costly alterations when converting to solid 
fuels firing. Because furnace exit gas temperatures are substantially the same for 
all fuels fired in the Riley TURBO FURNACE, immediate conversion to solid 


fuels without change to furnace and heating surfaces is possible. 

































FURNACE 


station problems 










































Problem 5: How to obtain uniform heat distribution 
to steam heating surfaces. 










Solution: The vertical direction of combustion gas leaving the TURBO FURNACE burn- 





ing zone uniformly within the area of the vertical furnace walls insures equal 





furnace exit gas temperature from side to side and front to rear. Uniform heat 






absorbtion by superheater and reheater elements is thus assured. 






Problem 6: How to reduce operating costs. 








Solution: Burners on large conventional central station boilers are usually placed at several 





levels requiring complicated facilities for operation and supervision, Riley's 
TURBO FURNACE Directional Flame Burners are all located near the bottom of 
the furnace on one level. Plants can be designed so that the turbine, burner plat- 








form and control room are all on one floor level. Complete automatic electronic 






burner controls with fool-proof safeguards against flame failure are available for 






remote operating control. 











Riley TURBO FURNACE boilers have been sold for capacities over one and one half million pounds of 
steam per hour. The operating characteristics of Riley TURBO FURNACES assure effficient perform- 


ance when burning coal, oil, fluid coke, delayed coke, gas and lignite individually or in combination. 








A survey of your plant 






by a consulting engineer 





could show ways of 


making surprising savings Moher Ca Wie, Yoordltone 


in your power costs. WORCESTER, oYforaltore 















Sales Offices: Worcester, New York, Philadelphia Buffalo, Pittsburgh, 
Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Orleans, Atlanta, 
St. Louis, Konsos City, St. Paul, Houston, Denver‘ Englewood), 
Salt Lake City, Los Angeles, San Francisco, Portiand, Seattle 
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No Sludge... No Scale 
No Corrosion in this boiler 


Opened for inspection, this large boiler drum shows the ‘meoleo) an mon) «mele nt te) - 
results of a year’s attention to good water treatment 

nothing! No sludge, no scale, no corrosion Ready to fclelejon’,/-Ve-4-ms-14-v8. ia he 
go back on line without even a wash-out Down time 

and maintenance minimum, fuel economy and operating \ 


efliciency Lops [Thanks to The Nalco System of Water ' and for: 


lreatment, and good plant control practices 
PROCESS ANTIFOAMS AND COAGULANTS 


Nalco System treatment includes proper water 
SLIME AND ALGAE CONTROL 
treating chemicals plus continuing Nalco service that 
insure effective protection for your steam and water PAPER MILL PROCESS CHEMICALS 


ystem—from raw water intake through condensate ION EXCHANGE 


return lines 
WEED AND BRUSH CONTROL 
For prompt action and straightforward assistance on 
’ COMBUSTION CATALYSTS 
any water treatment problem, call on Nalco 


NATIONAL ALUMINATE CORPORATION 
24 West 66th Place . Chicago 38, illinois 
CANADA, Alchem Limited, Burlington, Ontario Oil WELL ANO 
NORTHWESTERN UNITED STATES, HAWAII and ALASKA REFINERY CORROSION CONTROL 
The Flox Company, Inc., Minneapolis 3, Minnesota 


ITALY: Nalco Italiana, $.p.A SPAIN: Nalco Espanola, S.A, 


“Yylie WEST GERMANY: Deutsche Nalico-Chemie GmbH 
“Fe 


SYSTEM SERVING INDUSTRY THROUGH PRACTICAL APPLIED SCIENCE 


PETROLEUM CATALYSTS 


FUEL O11 STABILIZATION 
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ELECTRICAL 
101 Re-Rated Motors 


S pp, features re-rated 


eorrosion 


Form 3470 


with 
} 


motors 
specially treated resistant ste 
housing which offers protection against all 
weather conditions. Component 
features are described and illustrated 
details of construction and design shown in 


ind drawings. Robbins &€ 


ulverse 
and 


cutaway views 


Myers, In 
102 Protected Motors — This com- 


pany’s Tri/Clad 55 motors, 1 to 5 hp, 
dripproof and enclosed, are described in 
12-pp Bulletin GEA-598). Illustrates pro 
duction testing techniques and construc 
tion features of the lin ind «discusses 


servicing ind = installation vivantages 


General Kleetrie Co 


103 Synchronous Induction Mo- 
tor — The Synduction motor, a syn 
chronous induction machine for providing 
dependable constant speed, simplicity of 
operation and low first variet\ 
of industrial applications requiring 40 hp 
ind below, is in Bulletin 
51 BS440A. Features are described and 
ipplr ation information and specifications 
ire included. Allis-Chalmers Mfg. Co 


104 Shaded-Pole Motors 
tin GHA-6134A, 12 pp, describes shaded 
pole motors for fan and blower ipplie ifons 
in ratings 1.5 w through 4 hp. Contains 
ipplication, rating, and dimension data on 
a6 s0-lrame rated lia 
through ‘4 hp, 5-in 21-frame motor 
rated 25 mph through yo hp, 4-in. (11 
rated 15 mph through 35 


cost in a 


described 


sulle- 


) in motor 


irame motor 
mph, and 3'o in. (51-frame 
1.5 through 16 w. Shows product features 
und lists 

Ilectrie Co 


105 Control 
letin GEk-D-2767A 
rating irequene¢ 

ipplication, price 


motor rated 


wecessories available General 


Transformers Bu 
32-pp, gives voltage 
frame sizes, weight 
and sper ification data 

on autotransformers, control panel ind 

machine-tool transformers It 
wiring 
regulation curves for use in 


contains 


L'CORBOI information diagrams 
ind voltage 
«leeting the 
given appli ition 
thon gives similar data on a line of refmgera 


tor transformers as well as normal, high 


proper transiormer tor i 


Special application se¢ 


transiormers 


other 


mid em ipsulated 
or oil-well, mine, pumphouse, and 
General Eleetrie Co 


rence tance 


ocations 


106 Butyl-Molded Transformers 

sulletin GE D-3112, 12 pp, contains photos 
ind information on the nine butyl-molded 
mode s whi h af ymiple lk ine ol 
transiormers trom a 6O0-y 
ture to a 15,000- 
Hy-Bute /60 insulation 
ustrated, results of itmosphe ru 
therma 


COM prise 
mina 
utilizing 


Construction tea 


current 
outdoor typ 
tures are i 
f ind continuous 

(jeneral kleetrie Co 


recorded 


ests 


ratings shown 


107 Switches and Relays Phi 
12-pp 1956-1957 catalog shows some 40 
vitehes and rela ranging in size from 


swndard size units to the mimature, and 


desenibes the operation and haracteristi 


} (liso shows me levelopment i 


ELPFUL BULLETINS 


switches and relays and 


specifications, size 
data. The Jaidinger Mig. Co., Inc 


108 High-Speed Breakers 
tin 3004-4 
technical information 
of high speed, current limiting d-« 
breakers. Principal applications for gen 
erators mod wid as 
feeder breakers are viring 
diagrams and outline drawings are in 
cluded Operation 1s shown schematicall 
I-T-k Circuit Breaker Co 


109 High-Voltage Bushings 

Twelve-pp Bulletin 508 describes paper-oil 
bushings for high-voltage ap 
plications. Lists five bushing sizes, 15, 23 
$4.5, 46 and 69 kv with comple te deserip 


tion of the totally enclosed paper-oil con 


comple lé 


ind other 


ives 
capacities 


Hull 
6 pp, contains deseriptive and 
ibout the FRB lin 
eireuit 
motors protection 


listed und 


( onde neser 


denser construction. Catalog num 
bers, ratings, dimensions and specifications 
ne photos and line drawing ure 


Lapp Insulator Co., In 


type 


is well 
included 


110.) Wires and Cables Interlock 

iurmored cable supports wd fittings ce 
signed for low cost, heavy duty industrial 
power or control wiring are described in 
this 24 pp bulletin. Photos and 
deseriptions of various types of 
volt ies 

single and multi-conductor are 
Arranged in table 
including conductor size 
sheath and 
thickness, outer diameter and weight per 
thousand feet. Pertaining to fitting 

charts show cable range, size requirement 

if log numbers and dimensions in inche 

National Kleetric Products ¢ orp 

111 
I 


wo 4} inds ol 


pec 
armored 
cables available lor through 
15,000 vy 
include | 
mensional data 
insulation, 


form are ai 


stranding irmor 


Cathodic Protection Cable 
cathodu 
ire described in this informative 
Special advantages of each are listed, and 
given 


protec tion cable 
bulletin 


tions and specifications are 
il ¢ ible Corp 


ipplic 


112. Soldertess 
Bulletin 856, 8 pp 
wiring devices designed for easier, faster 


Wiring Devices 
describes 


soldert 


electrical connections. ¢ omplete specifion 


LWious ! yj 0 
d 


information on 
connectors is imelucde 


tion 
terminals and 
Kleetric Terminals Corp 
113 > Outdoor Mercury Lighting 

“How Mercury Vapor Outdoor Lighting 
Brings More Night Action,” 8 pp, stress 
and versatilit rf apor 


Shows their use in 


low coast merceur 


lampe such location 
8 industrial areas, parking lote..Ineluce 
data on company’s new Silver Whit mp 
which offers an increase in efficiency over 

eul lamps Alao features Golden Mercur 
Vapor lamp, which privides ‘w 
light and is a natural caution light 
ird lamps are also discussed 
electric Products, Ine 


4 rine 


PUMPS, COMPRESSORS 
114 Proportioning Pumps 


letin O02 details and 


sitions © mechanical 


S pp, cover 
eompan 
gy and proport 


pumps, their “meter that pumps,”’ and 
their chemical metering pump. Capacity 
and pressure data are tabulated, and mate 
ire described Hills 


rials of construction 


VeCanna Co 

115 Reciprocating Pumps — Data 
Sheet 100 contains complete information 
on company’s 25-hp to 2400-hp direct flow 
including the triplex (3 plunger 
septuple ‘ ind nonuplex rm 
wuidition to design 
includes 
selection 


pur pes 
quintuple x 
ciprocating pumps. In 
ind material specifications, it 
tables and a pump 


Aldrich Pump ('o 


dimension 


chart. The 


116 


centl 


Pumps Ite 
ratings © 
vacuum 


Vacuum 
Perrortiinee 
wet h rile il 
other information on 


High 
inerensed 
company s&s rotar 
Puli pes is well as 
VeCuul processing are contained in revised 
25-pp ¢ ‘atalog 752. Lncludes, in addition to 
complete line of 


specications tor the 
and 


pumps, tables of formulas 
conversion factors frequently used in va 
solutions to proble mea of 


constants, 


cuum processing 
pump selection for typical vacuum systems 
and information on continuous oil purih 
eation and other maintenance procedures 
for high vacuum pumps. Typical installa 


tions are pictured I. J. Stokes Corp 


117 Steam Jet Vacuum Pumps 

Bulletin 5H3, 8 pp, deseribes company’s 
ie, 4-, and 5-stage steam jet vacuum pumps 
snd vacuum boosters, in luding both eon 
densing and non-gondensing types, [It cov 
ers applications, features of the apparatus 
construction, and operation 
ire given in tabular 
character 
Schutte 


materials of 
Sizes and dimensions 
along with performances 


; 


-atuwe vin 


form 
istics lor 
ind Koerting Co 


HUT Pulp 


MECHANICAL 
POWER TRANSMISSION 


118 Adjustable Speed Drives 
Advantages and applications of adjustable 
speed Ciyrol fluid drive ure detailed im 
pp Bulletin A-119. Cutaway view ol 
pieal unit is included, as well as selection 
teabole natallation type drawings giving 
dimension ind various mounting 
rangement American Blower Corp 


119 


gineering 
quickly the 
drives. The 


service 


Drives This I6-pp en 


organized to provide 


V -Belt 
manual | 
facts and 
first 
lnchor 
drive nd comple te drive 
Dand by section V-belt 
liste drive service 
designing 


comole t« 


belt 


figures on \ 
wection i devoted to 
drive instructions on how 
to select 
tubles for A, BB, ¢ 

A dnve demgn se« 
fuctors ind) = provick 
md data A 


of horse power 


4 Blow) 


tion 
inetruse 
is ella tralbole 
\ gener il inforimin 
data ane 


trons 
rating 
thon ection provide furthers 


et VMaure Mig. Corp 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte 
nance problems. To order, use 
the handy Reader Service Cards 


provided on pages 97 and 98 











Drives Pha 


b Com 


120 9 Electric Power 


2 pp condensed cat log feature 


plete listing of prices and selection data for 


the more cotmoni used electric power 


drive Covers norma peed electric me 


tore, geared motor iriabyle apeed trans 


one and speed reducers Pable iti 





I 


Flexible Couplings 
| rhe peur i 


122 


INSULATION 
123 Pipe, Block Insulation 


L400) af ‘ if » DIM 


t } } a] 
i ¥ 


Dh \ !’ 


Insulation News Briefs 


yt j \ 


125 


VALVES, PIPING, FITTING 
126 Automatic Valves ('usl 


u e and engi 


Diaphragm Control Valve 
rt) cle ‘ t} | 4 i} 


127 
Thu 


hiiet i 


128 On Plug 
it ( e 


Valves 


Won; 


Jn) 


s 


Plastic Pipe Che 


it [ilte 


IZOS, pre 
pip t 

Inetruc 
ind other in 


er Ameri 


130 pv Pipe and Fittings Com 
ete dat ‘ n-Cor line of un 
Mie pipe fit 
this 


woth tyne 


l6-pp 


impact and 
Includes 


I 


131 
| ‘ 


Forged Steel Unions 


| , pl on 


LUBRICATION 
132 Lubricant Additive 
| 12 py | | Vio . 


Lubrication 
» t? ¥ t ’ 


133 Power 


134 
ed gre 


135 
Hullets 


1 


Improved 


‘ | 
i It 


INSTRUMENTS AND CONTROLS 


Control Guide 
(,)/A-6372 


! enel 


Operation 
i . Pry 


36 lemperature Controllers 
illetin MC-130 g omplete specifi 


tions on a new 


sernes ol tbulb-and-« ipillar 
indicating temperature « 
this ompan Is 


tallored to 


ontrollers deve 


oped b show controller 


an ie epeciiic requirements b 
the prope! 


three 


‘bunlding 
temperature 
single or dual 
switch types 


sclecting irom 
DiOockKks Choices include 
three 


ircuits 


ranges bulb 1Ze8 


ontrol « ind four b 


rious loads. Fenw 


137 


etin 
yoow 


ivit wale ¢ 


Controllers Bu 


vom the 


Pneumatic 
A140 56 pp 
phneumats 


deserit Series 


ontrotier i higt 
ontrol-band ontrotler for 


f] 


SC risi 


temperature wuum and 
other Photos and 


drawings Ulustrating design and operation 


pressure 
eontro pple 
leatures is ve ( ) on contro 
principles, and modes, are 
included 
sted, along 
The Bristol ¢ 


138 Flow Rate Measurement 


julletin ISRG, 12 pp, describes 


Specitn models 


} ompal 


me of Saleguard Rotamete 


versatile 
lor the 
curate Mmenst ! rn oO j rate f 
flow 


ponents 


iriable ares | instrume 
Principle 

commot 

devices illustrates 

described and dat 

fruction ti 
cluded vel 
dimes 


Koerting Co 


139 


Sulletin 


opera 


Plastic-Enclosed Thermostats 
MIC-137 describes two types o 
therm viteh uni ‘ ! wased 1 
plasty humid or corro 
te specification 


nig 


HEATING, COOLING 


Ileat Exchanger si 
1156 covers removal tube brure 


140 


( at 
he 


tee 


dimension 
prec ithe ition 
equipment 
OM pPressors 
cutting fluid 
lor 


pro 


141 Heating and Cooling Coils 


Detailed i nm hen 


lormati ting 1 coo 


WATER CONDITIONING 


Copper Removal 


142 


elopomen 
pom 











Inside Story on POWELL 
PRESSURE SEAL VALVES 










Pressure seal valves may appear similar on 
the outside. However, the Powell Pressure Seal 
Valves are quite different in design and in 
manufacture. And the inside story on Powell 
Pressure Seal Valves is that every valve has 
PERFORMANCE VERIFIED. 













eed the finest materials are used in Powell 
Pressure Seal Valves, and painstaking quality control 
is rigidly enforced through each step of manufacture. 
For example, every machining operation is accu- pe 
rately gauged. All parts are thoroughly cleaned if 
and degreased and thoroughly inspected. 












Because of Powell's painstaking quality control, 
plant shutdown through valve failure is practically 
unknown. Records from power and industrial 
plants the world over prove it. 










Consult your Powell Valve distributor. If 
none is near you, we'll be pleased to 

tell you about our COMPLETE quality line 
PERFORMANCE VERIFIED. 







which has 











FIG 11303 -— (Sectional) 
1500—Pound Pressure Seal 
Steel Gate Valve 



















Fig. 1314-A --— 1500 FIG. 11365 --— 1500-Pound 
Pound Integral Bonnet Pressure Seal Piston Guided 
"Y" Valve. Horizontal Lift Check Valve 















Steel 
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The Wm. Powell Company, Cincinnati 22, Ohio... 














POWELL VALVES 


BRONZE IRON, STEEL AND CORROSION RESISTANT VALVES 
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Filter and gauge 
are completely 
~~, accessible to operator 


ee 


Engineered Lubrication 


COOLING TOWER POWER 


Another important Marley first 


“Clean Oil and Plenty of It!’ That has always been the simple formula 
for long service life and low cost maintenance of cooling tower speed 
reducers. Now this standard can be attained and MAINTAINED by 
operators of towers equipped with Marley Packaged Tower Power, the 
only tower mechanical equipment that has ENGINEERED LUBRICATION 


Marley Engineered Lubrication provides a complete change of clean oil 
up to ten times during every hour of operation. By constantly circulating 
the through a renewable cartridge filter all particles of foreign matter, 
sludge and emulsion are removed, not once every six months but minute 
by minute. With Marley Engineered Lubrication, clean oil stays clean; it is 
not subject to progressive contamination from the moment it is put in 


service 


Engineered Lubrication gives the operator safe, logical, full-time control. 
With both filter and sight-gauge mounted outside the fan cylinder and 
always in view he takes nothing for granted. He knows the oil level in 
every Geareducer at all times. He can obtain oil samples for testing without 


shutting down the fan 


Engineered Lubrication is an epochal advancement in cooling tower 
service and operating economy. The Marley engineer in your nearest 
major city awaits an opportunity to show you how it functions without 
wear on any parts of the centrifugal-type flow system, without added 
power, without effort. Call him or write 


_— — 


q > The Marley Company 
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Whitlock Mig 


Outstanding Among 
This Month’s Catalogs 
| 145 Circuit Breaker Sugges- 


tions 4 method of co-ordinating 
molded case circuit breakers with cur 
rent-limiting fuses for protecting low 
voltage feeder circuits against fault 
currents up to 100,000 amp (RMS 
wVmmetrical is desenibed in &pp 
Bulletin GhA-569 Deseribes how 
method can be employed in planning 
new systems and in repl wing wea 
quate systems where there is a need for 
high levels of interrupting capacit 
Tables showing proper fuses to co 
ordinate with standard breakers for 
ipplications at high short-circuit duties 
uj) 100.000 amp are included. Cx 
eral kleetrie Co 


146 Heating, Ventilating Equip- 
ment The 3&pp 1956 bstimating 
Catalog lists price revisions and de 
scribes product improvements for a 
bromd line tf ar conditioning, ventila 
tion, refrigeration and heating supplies 
ind equipment, and includes complete 
technical and dimensional data. Most 
of the engineering data are presented 
in the form of tables and graphs, pro 


ly illustrated with photos, drawings 


fuse 
wid diagrams \l. Blazer & Son 


TOOLS 
147 Tube-Working Tools — Cata 


og 1140, 24 pp, covers company’s hand 
tools tube cutters, flarers, benders 

ilso bench-mounted benders, power flarer 
traight thread tapping and counter-boring 
tools. Includes a section on how to use the 
tools. as well as photos drawings ind com 


plete specifications Parker Appliances Co 


| 
148 Air Hammers — This data and 
pri catalog aheet covers company 8 
Series IP straight impact hand model au 
hammers, Pictures, gives parts and prices 
ws «well as bret specif sitions on models 
100, 200. 300 and 400 hammers tor rivet 
upacities Yy in. through 4 in. Lemert 


Iengineering Co., In 


OTHER EQUIPMENT 
150 Wood Drying System Bulle 


ti 232 S pp deseribes the Drvalator i 
packaged device for automatically drying 
lumber for use by lumber and furniture 
manufacturers and for producers of prod 
ucts which incorporate components made 
of wood, Illustration showing equipment 
vith pneumatic recording control, steam 
heating coils ind instrumentation are 
provided, as well as operating views ol 
kiln. A table of drying speeds, schematu 
drawings, and specifications are included 
Orr & Sembower, Inv 


151° bust Control Specially engi 
neered systems, known as Chem Jet Sys 
tems, for controlling dust in industrial and 
utility power plants are described in this 
illustrated bulletin Various handling 
points are defined and illustrated, applica 
tons are picture d, and a chart showing 
moisture requirements per ton ol coal ot 
the compound as compared with water 1s 


included. The Johnson-March Corp 
















Consult an engineering firm 


Designing and building hundreds of heating and power installa 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substan- 
tial savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar * Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use * No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 


and its price remaining stable. 
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Burning coal 
the modern way 
returns 20% 
on investment 
for Edison 


The firm of Thomas A. Edison, Inc., West Orange, 
N. J., was faced with a common problem—rising 
steam plant costs. A thorough survey indicated the 
need for modernization of the power system. As a 
result, six 40-year old boilers were replac ed with 
two 60,000 Ib./hr.units. FD and ID fans, pneumatic 
ash systems, coal pulverizers and related equipment 
were installed 

Modernization has paid off at Edison! Steam-gen- 
erating capacity per sq. ft. of boiler room space has 
been doubled, labor costs have been cut, fuel costs 
are down, boiler efficiency is up 16% and modern- 
ization gives a 20% annual return on a net invest 


-y 


ment of 2.7 mils per BTU! 


For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 
Southern Building e¢ Washington 5, D. C 
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WHICH OF THESE CHARACTERISTICS 


ARE ESSENTIALS 


ON YOUR REMOTE CONTROL JOBS? 


Accuracy ... High Load Capacity 
Adaptability ... Freedom from 
Trouble Long Life... Flexi 
bility these are some of the 
qualities of ACCO TRU-LAY PUSH-PULL 
FLEXIBLE CONTROLS that have made 
it possible to improve the operation 
of literally hundreds of mechanical 
products (list on request). Full de 
acription of this versatile REMOTE 
CONTROL 18 given in our DATA FILE 
available for your further study 


ACCURACY is inherent in the basic 
design, and in the standards of qual 
ity and precise dimension that con 
trol the manufacture of TRU-LAY 
PUSH-PULL CONTROLS, These are 
precision products, not gadgets 
VERSATILITY of this fine remote 
control can best be illustrated by 
citing some of the jobs it handles 
well HOT jobs on jets and indus 
trial furnaces. COLD jobs down 
to 70° ¥# . WET jobs (the con 
duit can be completely immersed) 
DIRTY jobs ABRASIVE jobs... 
CORROSIVE HEAVY, TOUGH 
jobs up to 1,000 Ibe input... LIGHT 


jobs 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below 
Simplicity vs Complexity 


Compare the TRU-LAY 
PUSH-PULL cable in illus 
tration with the mechanical 


linkage. PUSH-PULIS are 
simple, have but one mov 
ing part, are noiseless and 
give lifetime service accu 
racy. Linkages are com 
plex, made of many parts; 
they wear at many points 
heir use brings increased 
backlash, lost accuracy 
and v:ration rattles 





DUTY jobs... REMOTE jobs 150 feet 
or more from the control point... . 
these units are frequently and suc- 
cessfully used in conjunction with 
electric, hydraulic and air controls 
are thoroughly effective under 
almost any operating condition. 


“SOLID as o rod but FLEXIBLE us a wire 
rope” aptly describes TRU-LAY 
PUSH-PULL CONTROLS. This /lexi- 
bility provides positive, remote 
action whether anchorages are fixed 
or movable ...it damps out noise 
and vibration— protects delicate 
instruments ...it permits ease of 
handling and shipping even when 
assemblies are 100 or 150 feet long 
. it avoids the risk of damage 
always present with solid tubular 
controls that must be preformed to 
position and flexibility greatly 
simplifies installation of controls by 
reducing the number of working 
parts and by making it possible to 
snake around obstructions. . . 





— 


ADAPTABILITY to all sorts of 
mechanical situations explains, in 
large measure, the wide-spread ap 
plication of TRU-LAY PUSH-PULLS 
Standard anchorages, fittings and 
heads have been designed that meet 
requirements on approximately 
80°), of the installations. Simple 
modifications of these standards, or 
minor changes in your own design, 
cover almost every special situa 
tion. Our engineers have the know 
how on such matters 


FREEDOM FROM TROUBLE and LONG 


LIFE are assured even under excep 


tionally adverse operating condi 
tions because of such things as... 
full protection of the flexible, inner, 
working member by the tough flexi- 
ble conduit iubrication of the 
inner, working member for life dur- 
ing assembly... seals that keep 
moisture, dust and other foreign 
matter out of the unit...cold 
swaging of fittings that makes them 
integral parts ~f the control unit. 
(Full constructics details in our 
DATA FILE). We have never heard of a 
TRU-LAY FLEXIBLE PUSH-PULL CON- 
rROL wearing out in normal service. 


Whether your interest is in 4 single application of this versatile pusH- 
PULL CONTROL, or in its inclusion as a component of the product you 
manufacture, the six booklets and bulletins in this DATA FiLE will 
answer your further questions, and will also provide you with the 
means of defining to us the application you may be interested in 


The six bulletins and booklets in the DATA FILE 
Cc o will answer all your further questions. Write for your copy. 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-M Stephenson Bidg., Detroit 2 
2216-M South Garfield Ave., Los Angeles 22 + 9279-M Connecticut Ave., Bridgeport 2, Conn. 
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152 industrial Gloves — This 16 pp 
‘ italog illustrates and describes a line ol 
industrial glove es and firigee r cots. ime luding 
curved-finger rubber Neoprene 

Buna-N, and Compar gloves. A 
chart of finger cot sizes in actual diameters 
and a recommended use table showing 
resistance ratings ol various glove mate 
rials to 199 chemicals and solvents com 
monly used in industry are included, The 
Wilson Rubber Co 


153 Atomic Power Plants - 
petitive power from the atom and capabil 
to supply reactor 


latex 


plastic 


(om 


ities of this company 
power plants are covered in this 12-pp 
bulletin. It features a 5-pp transvision of 
it pressurized water reactor’ core Describes 
company’s work in the field of atom 
power, pictures new criticality facility, and 
contains a line drawing of a typi il nuclear 
power design with an accompanying chat 
acteristics “hart leo Products, [ne 

154 Gaskets for Industry This 
25-pp catalog is Offered as a he Ip to users 
of gaskets, shims and washers, and illus 
trates and déscribes a variety of styles 
ship s and materials. It includes data on 
ring, cylinder head, double jacket, cor 
rugated metal, plain solid, selfs ving, and 
special types of gaskets as well as gaskets 
cut from a wide range of materials. A spe 
cial feature of the book is a complete se 
than 1500 stock dies 
Mig Co 


tion listing more 
available. Chicago-Wilcox 


155 Vertical Pressure Filters 

Publications 6310 and 6320 provide com 
plete details on vertical pressure filters 
with postive foolproot filter control, for 
use in industrial plants and other types 
of institutional and commercial ippli 

tions. Bulletins furnish operating details 
data on filter bed materials, available ac 
drawings showing 
three and 


CORBOTIOE is well i 
various arrangements ol two 


four header units. Cochrane Corp 





You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 97. Of 
course we honor letterhead re- 
quests—but it takes us some- 


what longer to handle them. 











156 Refractory Materials sulle 
tin RB-20 is an &pp condensed catalog 
presenting companys line ol fired retrac 
tory materials, covering 19 standard 
brands of refractor brick, for applic ation 
brick and 


pe troleum 


in steel, ceramics, glass, cement 
clay, foundr heat treating 

chemical and power industries. Classifica 
appli sitions of each 


tion, properties and 
tion chart and 


brand are listed, and a selec 
data chart giving detailed information on 
23 mortars is included. Richard ¢ fem 


mey Son Co 


157 
excellent 
tractors and scrapers are presented in this 
24 pp booklet. Clear! illustrated in color 
covers such operations as shifting, loading 
bow! control apron conti oh suling to the 
fill, dumping. Provides hand 
check list covering what to do betore start 
ing engine, during warm-up, on leaving 
parking area. Caterpillar Tractor Co 


158 Metal 


metal laminates 
laminated, and ) heat exchangers 


| 
ipplications ure 


lractor Operator's Guide 


tips on how to handle whee! 


oper itor s 


Laminates Types of 


metals which can be 


electronics inal 
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air preheater installations are Ljungstrom”® 


Advantages of the Ljungstrom Air Preheater 


® Size for size, recovers far more heat than any other type 

© Reduces fuel consumption. Permits use of lower grade 
.fuels. Increases boiler output and reliability 

® Eliminates cold spots keeps corrosion to a minimum 

® Easier, faster to clean and maintain 


© Requires far less supporting steel and is quickly erected 


is one of the 

many important reasons. More complete 
combustion of fuel-results in far less slagging, 
and gases entering dust-recovery units are 
cleaner. There's less corrosion. Insertion of 
new elements can be done in as short a time 
as four hours. You can even inspect the 
Liungstrom through a built-in port while 
the unit is in operation. 

For the interesting full story, send for a free 
copy of our 38-page manual. 


The Air Preheater Corporation 10 0s: 42nd street, new York 17, W.¥. 
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Straight Through Valve 
The standard Everlasting de- 


a 
which opens with d 
rn of the lever a0 


ha drop-tight seal 
improves with 


sign 
quarter-t 
closes wit 
that actually 


use. 


Conform with ASME codes. 
Available in a range of sizes for 
pressures up to 600 psig. Write 
for descriptive bulletin. 


EVERLASTING VALVE CO. 
47 FISK STREET, JERSEY CITY 5, N. J. 


Shock-Resisting 


EVERLASTING 
Angle Valve 


Specially desig 
©OnStructed to 
vere setvice an 
and abrasion 
Solids, 


ned and Stoutly 
Withstand se. 
d the Shocks 
of blow-down 


EVERLASTING 
DUPLEX UNITS 


also available with Y Valves and in 


any combination of Quick-Oper- 
ating, Angle and Y Valves. 
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detailed in this illustrated 8-pp bulletin. 
Advantages and properties are described, 
and size and other data given. Bridgeport 
Brass Co 


159 Humidification Facts — Bulle- 
tin 492 offers pertinent facts on the subject 
of humidification for industry. Lists ad- 
vantages of controlled humidification and 
describes various types of humidifiers to 
suit a variety of industrial requirements. 
Abbeon Supply Co 


160 Flexible Shaft Machine— 
Grinding, sanding, polishing, buffing, wire 
brushing, sanding wood, and drilling in 
steel or wood can be done with attach- 
ments by the 44 hp multi-speed or single 
speed flexible shaft machine illustrated in 
pp Catalog 57. A complete line of ac- 
cessories, flexible tool shafts power drive 
shafts, and drill shafts is also covered 
Stow Mig Co 


161 For Snow Removal — Form 
MS-1147 describes a wide range of snow 
removal equipment for a variety of snow 
removal fa on including ‘‘V”’ plows, wings 
blade plows, loading buckets and bulldozer 
blades. Size and capacity data are in- 
cluded. Allis-Chalmers Mfg. Co 


162 Report on Standards — lvi 
dence of the value of standardization in 
the field of power generation is stressed in 
an extensive survey report, “Dollar Sav- 
ings Through Standards,” which highlights 
economic benefits to American industry 
resulting from the use of standards. The 
10-pp survey contains 79 documented case 
studies covering 27 industrial fields 
American Standard Association 


163 Heavy Duty Fans — light-pp 
Bulletin 4824 describes new Airfoil cen 
trifugal fans for heavy duty industrial 
applications Discusses periormance fen 
tures and construction details of the fans 
Text is supplemented with photos and 
drawings of wheel, housing, bearing, shaft 
Several possible volume control methods 
that can be used with these fans are de 
scribed and evaluated. Brake horsepower 
curves for four volume control methods 
are included. American Blower Corp 


164 Flaw Location How to Per 
form Dye Penetrant Inspections” is a 
semi-technical booklet, designed is a 
manual for performing inspections by the 
penetrant process. Discusses every aspect 
of penetrant flaw location pre-cleaning 
a“ yplying, removing excess penetrant, ap 
a developer and interpreting results 
4 “dwell time” chart is included, Turco 
Products, Ine 


165 Compensating Feed Stoker 
Design and operating advantages of com 
pany's modified travelling grate type 
stoker that compensates for loss of volume 
in the fuel bed as combustibles are burned 
out are described in this 20-pp bulletin. A 
variety of installations are covered, typical 
heat balance table is included, and dimen 
sions and diagrams given. The Johnston & 
Jennings Co 


166 Packaged Boilers — Bulletin 
1233 describes Power-Pak packaged auto 
matic boilers for steam or hot water heat 
ing and hot water service, in capacities 
from 8 to 25 hp, for pressures to 15 psi 
Provides detailed illustrations ol oil- and 
gas-fired units, lists features and advan 
tages, and tabulates dimensions, weights 
ind ratings. Orr & Sembower, In 








Another Feature of the FW Series 9C’ Standard Boiler 


PRESSURE-TIGHT CASING 


permits 
LOWER OPERATING COST 


Cut-away view of Foster Wheeler ‘SC 


Standard Steam Generator 





OTHER FEATURES 
AT A GLANCE 


Completely water-cooled 
walls 

Over 19-foot firing depth 
Unrestricted circulation 


Fully drainable 
superheater 


Efficient convection 
surface 


Bottom supported unit 
Steam purifying system 


Full insulation 








through 
MORE EFFICIENT COMBUSTION 


ee ee 





























of 


Steam 


steel casing 
“a Pig 


WELDED 
Wheeler 


Generator forms a rigid, pressure-tight 


MPVHE ALI 

Foster Series 
unit which can be arranged for either 
pressurized or balanced-draft operation 

By eliminating all possible sources of 
air or gas leakage, this pressure-tight de 
sign increases combustion efficiency and 
contributes to higher fuel economy per 
pound of steam per hour. No sliding seals 
are necessary as the stationary casing 1s 
welded to the drums and the differential 
in expansion provided for by an integral 


the 


horizontal expansion joint which en- 
the Pressure-tight 


ports are provided for observation of 


circles entire unit 
burners and flame. 

FW Series “SC” 
Steam Generators are available in capaci- 
ties from 50,000 to 150,000 lb/hr, for 
pressures to 1500 psi and superheated 
steam temperatures to 950F. For further 
information, for Bulletin B-55-4. 
Foster Wheeler Corporation, 165 Broad- 


way, New York 6, N.Y. 


These cost-sav ing 


write 


FOSTER \f] WHEELER 


NEW 


YORK 


. LONDON . PARIS . SI 


For more data circle 522 on Post Card 


( 


A 


IHARINE ONT 





CONSTRUCTION NEWS 


Alabama Power 
and has filed a certificats 


Pervice 


Alabama Power Co 
consideration 
Alabama Publi 
t multiple purpose 
Kiver, in Alabama 
the existing United States dam 


Birmingham, Ala. 
plans under 
with the 


etri 
i 


o Bidg, ha 
j Commission for 
dam on the Sipe 
inatall power 
Lock No 
conform to the comprehensive plan 
basin of the 
$37,000,000 


ipplication 


on te ol { 


tiv \\ 
Toevntithe in 
whieh will 
the 


who md to 


phate 


yprnent ipper river, will represent 


rent ipproximatel when completed 


Public 01S Third St 
consideration for a new 
W ork 
placed in production 
ipproxri 


Arizona Service Co 
under 
init of 220,000 kw 
1057 heduled to be 
WOU. Coomt of itt in 
S25 OOOL00D 


Tempe, Ariz 
"hho Ariz hiss 


nt ih an 


pline power 


il capacit will get under 
immed se 


‘tallation reported to cost 


(ias & 245 Market St 


mnounced plans for the construction 


Fresno, Calif. Va Kleetrie Co 
in Franciaco, ( 


tunnel 


if 
sill hae 
ind underground hydroelectric 
the King 
here. The 
mpleted im 1961 
Wishon 
ana Kings tiver powerhouses 
wid 261,500 kw of generating 


power plant 
tiver in Fresno County, about 30 
$80,000,000 Kings River develop 
includes construction of two new 


tritie 

north fork of 

le northensat of 
Trertit top ive 
lame, ¢ 


true of 


tunnels, and con 
When com 
capacity to 


ourtright and 10 miles of new 
the Hana 
pleted, project will 
onnpuar ten 

Creorgia Power ¢ bolee 
the pure hae of all ol 
Power Co 1 


& Cas Bldg, ha 
the 


Power 


trie 
the properties of 
subsidiary of the Florida 
A Light Co 
orga counties and upon completion of the sale in 
rt of 19057. at a reported price of $10,000,000 tn cash 
100.000 in bonded indebtedness, will be 
Divi the Creorgia Co 
il of the tran ilities as well as two 
Y.000 kw 


Atlanta, Ga. 
mnonneed polar om 
Light & 


~f Pet 
o eter 


(,eorgin 
serves 19 
thy 


ind 


burg la Creorgin Power 


imption of $6 known 
will in 


tandh 


ion of Power Saale 


tril oorh Tae 


generating vith a combined capacity of 


ommission, Idaho Oper 
the 


building measuring 60 ft 


Atomic hknergy ¢ 
Idaho, has 


4teel reactor 


Arco, Idaho Ihe 
(thee Idaho Fall 


tural 


ition imnounced plans for 


onestrictheo iris 
to be used in the development of an atom-powered 
fhiaele ind other facilitu it 
National { ctor Te cost an estimated $22 
000,000. The Kalph M Angeles, Calif., has been 


| contract ft it shielded control 


abrcnnat 


Prokdings, utilities 
ting Station to 
Parsons Co, Low 
i test building 
‘upporting facilities. ¢ 
in the spring of 1957 


tirplam | ine 


wv demgning 
ind 


iwarce 


ind equipment building onstruction 


im acheduled to get under wa 


Northern Servier Co 
Iriel 

power plant near 
genet 
in estimated cost 


Indiana Public 
has plans under consider 
here Plans 
stings unite 


East Chicago, Ind. 
Hohman Ave, Hammond 

the onetruction of new 
the inetallation of 
in et it 


205 
ition fo 


ull for two team-electriu 


te exceed 


Is projected the 


tpacit not announeed 


$40,000,000, Con 
14 


truetion of the new plant ior 


pring Sargent & Lundy, consulting engineers 


Coggan, lowa The Board of Trustees of the Municipal 
hleetric Laight and Power Department has ipproved plans for the 
nd expansion of municipal electri ligght W 
the installation of a diesel « rigeir 
equipment and with a sen 
lnector of 75 kw 


peed of 720 rpm. Switch 


power 


gener 


improvement 


plant. Work will ineluce 


iting unit, with aunxilpar foundation 
level rating at SO per cent 
ind not more than GOO kw at 
ulalition 
tilatior Aj ” provided 


, 
1057 


power not lews than 


i rotating 


work for complete in 
operation by earl 


tenarad med muxiliar electrical 


t Plant will be in 


Boston Vi ase 

has plans under 
itomic electric 

Massachusetts Depart 
for authority to undertake interim 
amount of $1,000,000. Company also proposes 
$1,000,000 in stocks and 
used for the construction of the om 
the ¥ Atomic will purchase the 
proportionate to holdings 

1 £5 000.000 rove completed 


Klectrie Co 
utilities 


\tomu 
england electric 
construction of an 


Rowe, Mass. \ 
12 New 
onsideration the 
here. Company 
of Publie Utilities 
the 
wlditional 
vulad be 


iinet 
comprising 
lo power 


pecant lias petitioned the 
trertit 
financing in 


notes proceeds 


mene an 
tf which we project { 
proj at 
then 


strent 


; 
prearite “orig inkes 


mw in i i 


itt present 


when 


reported to be 


Monroe, Mich. The Power Reactor Development Co 
w hore membership consists of 18 utility companies and 8 indus 
trial concerns, has announced plans and work is already unde 
on the construction of Mic higan’s first atomic-clectri power 
officially named the Enrico Fermi Atomic P Plant in 
Ur. Enrico Fermi. Power plant will be built on a 900 
st Lagoona Beach on the Lake krie, 7 miles 
north of here. Work will consist of 2 phases, the $40,511,000 
recetor plant, and the $14,061,000 turbine electric plant. The 
reactor plant will have a power capacity of 300,000 kw and the 
100,000 kw, when completed in 1960 


way 
plant 
honor of 


owe! 


acre site shores of 


turbines, a capacity of 


Rochester, Minn. Inte rnational Business \l whines Corp 
00 Madison Ave New York 22, N. \ has authorized plans 
for the construction of new plant comprising 3 one-story buildings 
total area of 565,000 ay it Plans inelude 
administrative offices installations 
warehouse facilities. Plant when 
ported to cost $8,000,000. Johnson 
Bidg, Minneapolis, Minn., are 


manulacturing 
ind 
1957 is re 


Ire Saker 


witt 


facilities boiler hous 
completed lite 
Drake & 


construction engineers 


Pipe ! 


3869 Parl 
sddition to local 
| lectru Power 


Pleasant Hill, Mo. Missouri Public Service Co 
St, Kansas City, Mo., has plans under wa 
plant here, known as the Ralph Green 
Station. New turbine with an initial capacity of 24,000 
kw will be installed at 1 reported cost approximating more than 
$3,700,000 Long ¢ onstruction Co, 810 Rialto Bldg, Kansas Cit) 

Mo the new unit tones 


and superstructure the 


lor 
power! 
generator 


as charge of construction of founds 


which will ineluce illation of a second 


cooing towet 


kedison Co, of New Yort 


mmount ¢ 
fT 


New York, N. v. Consolidated 
Inc, 4 Irving Place, has arranged financing in the 

$40,000,000, proceeds of which will be used to pay « 
current construction program that 
000,000 will be spent on expansion and improvement of facilities 
through 1960. Work is current! d plant 
ind generating expansion transmission taecii 
ind other 


cost of 


Company estimates $650 


under way on increas 


power substations 

thes work 

consider 

The 
tuthorized 
The North 

Airport, Los 


reported 


Piqua, Ohio The City of Piqua has plans unde 
ition for the construction of 
design and development of the plant has alread 
by the AEC and work is scheduled to 
American Aviation Co, Los International 
Angeles, Calif., are consulting engineers 
to cost approximately $4,000,000 


municipal nuclear power plant 
beet 
begin soon 


Angeles 


of the project 


Power & Light 
9,877,250 kw, have an 
v Jers \Miar 


to form an eles 


Philadelphia, Penna. eight 
with combined generating facilities of 
nounced the formation of the Pennsylvania-N« 
Interconnection and have linked their fac 
pool to provice more efhaent and dependable 
1 48,000 sq mi, 3-state area, supplying power 
more than 5,000,000 customers. In emergencies network 
comprising Philadelphia Electric Co, Public Service Electric & 
Gas Co, Pennsylvania Power & Light Co, Metropolitan edison 
Co, Pennsylvania Electric Co, New Jerse Power & Light Co 
Jersey Central Power & Light Co, and Gias & blectris 
Co can send power bevond present territorial boundart 


COTTLP LTE 


land 
Hithes tri 
electru 
ind elec 


the 


Baltimore 


won \W 


mision ol 


Texas klectric Service ( 
iuthornzed pian 


vith inet 


Fort Worth, Tex. 
Seventh Si, Fort Worth 
local steam-electric generating station 
generating umt and auxiliary equipment 
Work calls for installation of 
ind new distribution lines at local facilities here 
including generating 
$9,000,000 reported to be about 
Wichita Falls, Te 


has for es 
illation of a new 
for increased « ipacit 

generating unit 


ind at Monahans 


facilities esti 


new steam-electria 


lex. Total cost of expansion 
mated to cost approximately 
$9,500,000. Morris & Robertson Contractors 
ire in charge of construction 

Virginia Mlectric Power Co, Richmond 
ind additions to gener 


powel tit Inereas 


Portsmouth, Va. 
has announced pl ins lor expansion 
facilities at local 
New steam-electric 
175,000 kw will be 

avatem by mid-1959. New unit 
350,000 kw when placed in line 

| Spansion was made necessary b 
ind 


Va 
iting 
Lpeacity 


bon, for 
sith an 
eutting in to 
will increase utility’s capacity to 
ind is reported to cost $2.1 000.000 
North 


cCommercia eOXPALNSIOn 


Portsmouth 


generating unit rnitial 


pacity of installed for compan 


power demands rom 


Carolina service aren industrial and 
in the Tidewater area 
Roanoke, Va. ‘ower Co 
bell Ave, has announced plans for the ce 
debated Smith Mountain Dam project, at 
more than $20,000,000. Application was filed 
FPPC for a preliminary permit for construction of the 
i hydroelectric power plant with an initial « 
Work will get under wa, 


imp 


Appalachian Klectric | 120 ¢ 
velopment of the long 
in t 1 cost of 
vith he 
dam mal 
of 60.000) } 
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How it Works! 


Only new Sarco TD steam trap 
uses kinetic energy of steam to close valve 


GAS MANTLES have been replaced by electric most 10 to 600 psi installations. For example, it 
lights, steam locomotives by diesels, propeller operates without a valve closing device—no 


planes by jets. bucket, float, bellows, pins, levers or gaskets. 


Now, the use of the kinetic energy of steam Glance below and you'll agree that no other 


principle gives us a modern type of steam trap. steam trap is even similar to the Sarco TD! 


The Sarco TD obsoletes all other types for For a trial installation—write today. 





Only Sarco TD Thermodynamic Steam Trap 
Uses This Unique Operating Principle 
gE . Which Permits Trouble-Free TD Design 


, VALVE HEAD ~ 
MARDENED 
ae STM STEEL OSC 
2. HARDENED 


Sta STEEL 
SEAT SUMPACE 


1. Inlet pressure raises disc “A” from seat... 
immediate discharge uf air and condensate 
at steam temperature. 


Only 3 parts...all stainless steel 
Sizes % to 1”—each body is as small as a tee 


fitting! Capacity is determined not by a bulky 
ty but by the effective orifice, valve action 

sre drop and condensate temperature 2. Steam follows the condensate and the 
high velocity jet across the bottom of disc 

: ] “A” creates a low pressure prea (Bernoulli 

Many Advantages effect)...the jet is deflected into chamber 
Practically no maintenance—no valve “EF” where it builds up pressure by recom- 


mechanism, no narrow channels. Trou- ; : 

ble-free simple design. Only 3 parts— pression and this pressure acts on the top 
« ° ‘ 

all stainless steel. of the disc “A”... 

















One trap for all pressures —self-adjust- 
ing. One large capacity seat for 600 psi 
as for 10 psi. No changes or adjustments. 





Operates equally well on all loads —on , - 
light or no condensate load No 3. Pressure in chamber “F”, acting on full 


heavy 


prime to lose No adjustments top area of disc “i o exceeds force of in- 


coming steam and low pressure area under 
the disc...and immediately forces it down, 
closing the inlet. As condensation decreases 


No steam leak required-—to operate the 
Sarco TD. Closes tight against steam 


. Discharges at steam temperature and 
re airé ir-stec *s at start- ‘ P “ew , . 
vents air and air-steam mixtures at start the pressure in chamber “F”, the disc rises 


up and during operation a 
. and steps 1 or 2 repeat. 








. Freeze-proot—when installed with out- 
let down, free to drain 


60-day trial convinces...No obligation...Use coupon! 


— roe xi 


SARCO COMPANY, INC., Empire State Bidg., New York 1, N.Y. 


Please send me Sarco TD Steam Trap and strainer for 60-day trial. Size 
For installation on 


{ 

| 

‘ 

i 

Title | 
| 

| 

| 

| 

' 





Steam Traps—Temperature 
Firm 


Regulators—Strainers 
Address 


Heating Specialties 
City__ . Stote 
2164-C 
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EQUIPMENT NEWS 


1—MECHANICAL SEAL for high 

pressure boiler feed pumps 
This boiler feed pump mechanical seal is 
claimed to need no further attention 
and replacement of leeve once in 
talled. According to company, loss of 
water prevented, there | 
no leakage, and long seal life is obtained 
through the use o! a special closed 
which provides cool 
ealing chamber. The seal 
comes engineered for the particular 
operation, including adaptation to pump 
design and piping arrangement. Plan 
and all necessary recommendations are 
upplied and heat exchanger size i 
pecified, to prov ide a complete package 
that can be easily installed without 
major stuffing box alteration 
Packing Co 


feed nce 


circulating tem 


Water in 


need for 
Cran 


2— VALVES are designed to stand 
corrosive fluids 


Relief valves and back pressure valve 
are announced for use with corrosive 
fluid at pre 1500 psi and tem 
perature to 250 F The topwork of 
these valves are protected by Kel-F 
thermoplastic diaphragms. Available in 
tandard sizes from ,; to l in, 
offer a wide range of pre 

which can be made with a 
corrosion re 
bodies are of teel, 
teel, Carpenter 20 and 
Specifications are in Bulle 

Milton Roy Co 


ures to 


four 

these 
ure setting 
driver For high 


valve 


cTew 
istance, valve 
S16 stainle 
Hastelloy ¢ 
tin 1255 B 


cast 


3—SPEED REDUCER for screw 
conveyor applications 
As its name implies, the Screw-King 
Drive is a compact speed reduction unit 
with a flange adaptor to permit bolting 
directly to the trough end of a serew 
conveyor, The output shaft fits into tne 
end of the pipe of a standard 6-, 9- or 
having a bore of I's, 2 
27,4 in. The input shaft of the unit i 
driven from any type of motor by a 
hort center V-belt drive 
rhe unit retains basic design of com 
Shaft-King Speed Reducer, but 
additional features built in: a 
direct drive shaft for the screw con 
integral drive shaft support 
bearing ; a double purpose dust seal: 
high capacity to absorb screw conveyor 


12-in crew 


pany 
has five 


veyor; 


am 


compactness 

punched with holes to 
bolt holes in the adaptor 
screw conveyor troughs are 
also furnished by company. It is pointed 
out that the Screw-King is bolted 
directly to the trough end, and elim 
inates any tendency to wobble. The unit 
can be used to drive inclined screw 
conveyors where the angle of inclination 
or declination is up to 20 deg above or 
below horizontal. The Screw-King is 
made in three sizes from 1'5 to 10, hp, 
each size with three reduction ratios as 
follows: 5 to 1, 13 to 1, and 20 to 1. The 
American Pulley Co 


thrust load unusual 
Trough end 
match the 


plates and 


4—CONTROL UNIT for under 
window installations 


Model CM is announced as a high veloc- 
ity unit for use under windows or on any 
wall surface as a practical means of 
air distribution where space require 
ments necessitate high velocity air to 
be delivered to individual diffusers. The 
adjustable grille used on the Model 
CM assures rapid diffusion and draft 
free distribution of conditioned air, it is 
noted, and the front of the cabinet is 
loped to prevent the grille from being 
covered by objects that would prevent 
proper air distribution. Specification 
Sheet F-7678 gives technical data on the 
unit. Barber-Colman Co 


5—SOLVENT aids in reclaiming 

encapsulated parts 
Salvage of defective encapsulated cir- 
cuits and parts is possible, where plain 
or cured epoxy or polyester resins are 
involved, says manufacturer of Mona- 
trip EP. Developed to answer the re- 
quirement of a simple soaking applica- 
tion, Monastrip EP is said to involve no 
labor. Also this solvent is not exhausted, 
says company, but can be used over and 
over. Bulletin 600 provides details. Sol- 
vent Div., Mona Industries, Ine 


6—HANDWHEEL OPERATOR for 
cylinder actuators 
The Cono-Clutch is available as an 
integrally mounted accessory for com 
pany’s standard line of cylinder Cono 
motor actuator pneumatically posi 
tioned power actuators for throttling 
control on valves, motor driven speed 
changers, proportioning pumps, flow 
regulators, rheostats, autotransformer 
This hand operator affords immediate 
manual control in event of air failure. It 
is said to be the only operator of its 
type which can be instantly thrown in 
and out of gear at any position of stem 
travel. Clutching and declutching are 
accomplished simply by pulling or push 
ing a knob. No special tools such as 
pins, latching devices and hand cranks 
are required. It is claimed that when 
handwheel is in declutch position, there 
is no interference with full and free stem 
travel. All gears are enclosed in a sturdy, 


lightweight aluminum housing to elimi- 
nate possibility of dust and grit clogging 
gear mechanism. Bulletin LB-2 gives 
further information on the Cono-Clutch 
Conoflow Corp 


7 —LIQUID DETERGENT is general 

purpose cleaner 
Liqui-Det is described as a concentrated 
liquid detergent containing no soap 
It is said to go into solution instantly 
and to develop copious suds, in hard or 
soft water, hot or cold, and then to 
penetrate and loosen common soils in a 
short time. Furthermore, says company, 
Liqui-Det can be used repeatedly with- 
out rinsing, and without causing build- 
up of filni or discoloration. It is claimed 
afe on all surfaces and pleasant to the 
hands. Concentrations as low as '4 oz 
to a gallon of water are reported effec 
tive. Oakite Products, Ine 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
97-98 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











8—V-BELT is high-capacity low 

maintenance type 
For applications where increased power 
transmission is desired with a minimum 
of maintenance on multi-V-belt installa- 
tions, the Powerflex Hi-Capacity V-Belt 


comes in standard sizes and has an oil 
resistant cover to prolong belt life. The 
Powerflex is claimed to have 40 per cent 
more strength than many belts and to 
reduce belt failure to a minimum, and 
to promote increased bearing life be- 
cause of lighter weight and lower stresses 
This belt can be furnished with static 
conducting covers. A and B section belts 
have laminated construction and C, D 
and E sections are of heavy rayon 
grommet construction. Thermoid Co 


9—LUBRICANTS resist both 

acids and alkalies 
For problem applications, these acid- 
and alkali-resistant greases are claimed 
to provide effective protection against 
more than 100 corrosive agents and 
solvents. In addition, these specialized 
lubricants are reported to prevent leak- 
age, preserve packings, protect equip- 
ment and floors, and lower operating 
and maintenance costs. Known as the 5?’ 
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This Crane valve on superheated steam 
since 1946—with no maintenance 


You’ll spot cost-saving performance 


in the record behind this Crane 
valve —it has been on duty aneven 
decade of years, with no mainte- 
nance at all! 

Neches Butane Products Com- 
pany installed this Crane 8-inch, 
900-pound Pressure-Seal angle 
stop-check valve in 1946 in its bu- 
tadiene plant in Texas. On super- 
heated steam boiler service, this 
valve has never failed to close tightly 
and surely — and operate smoothly 
and easily—with no sticking, no 


troubles — no need to go near it with 
a wrench, 

There’s no question that depend 
ability is a must in service like this. 
Minimum restriction of steam flow 

plus smooth, positive and quick 
seating on backflow - must be pro- 
vided for safe, steady boiler opera- 
tion. And Crane stop-check valves 
can do it—-have been doing it for 
years and years. 

Before you specify any valve, be 
sure to look into the advanced de 
signs and materials, the broad se 


lectivity and service suitability of 


the great Crane 
everything you 
need in valves 
and fittings 
built to the high 
est standards of 
quality. Get full 
information 
from your local 
Crane Repre- 
sentative, or 
write to address 
below. 


G RAN E VALVES & FITTINGS 


PIPE e 


KITCHENS e« 


PLUMBING « 


HEATING 


line. You'll find 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving Ali Areas 
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Line, t inelude tnree 
and 579) co ering 
tures from 0 to 350 F They have a 
mooth, non-fibrou pale 
amber to light cream in color and made 


types (5P7, 5P8 
operating tempera 


body, are 


medium, 
and have an ASTM 
f from 200 to 350 

manufacturer, these 
lubrication to 


in four consistencie heavy 
light and X-light 
penetration range o 
According to 
pro ose 


yrease uperior 
friction bearings, driving 
, and lubri 
uch as can 
pumps, 


other Ke 


plain and ant 
chain , pump packing yiand 
cated valve n equipment 
closing machines, extractor 
cTeen and 


ntake water 


tone Lubricating ¢ 


10—COMPUTING DEVICE for use 
in pneumatic measurement 


Force Bridge is a 
igned for use in pneu 
cireuit 


The Sorteberg com 
puting dé 
matic measurement or 
for a variety of purposes. Manufacturer 
ays, it can convert a transmitted signal 
quare root flow transmitter into 
ignal, permitting use of a flow 
with an evenly graduated chart 
maintain a ratio be 
pneumatic signals for flow 
and it can also be used to 
divide or 
or to provide pre 
compensation for 
iynal The design of 
friction-free operation, 
use of the feed 
| 


vice de 


control 


from a 
a linear 
receiver 
it can be used to 
tween two 

ratio control 
multiply, ubtract, 
pneumatic output 

ure and te mperature 
transmitted flow 
the device assure 
note b the 


veighbeam and 


quare 


compan 


bach ul 


principle in a 
Principal component 
housed it 


Minneapoli 


crum ter 
of plug-in construction, 
rugged die-cast cus 


Hone vell Regulator ¢ 


11—OIL SURNER is economical, 

high efficiency unit 
rH-60 and TH-&84 Oil 
higher 


Burner 
efficiency 
5 fuel. No. 1, 2 and 4 

burned A 2.000-w 
burning ten 
features are: iri hutter 
metered air control, 


Econol 


iyned to give 


are «de i 


from low-cost No 
il ma also be 
heat oil to 
Other 


preheate i 
perature 


to provide accurate 


a built-in viseosity 


ure a constant 


compensator to a 
{ 


firing rate regardless o 
oil viscosity, an improved air-oil atom) 
ing nozzle The Econol also has a low 
fire start, to assure safe ignition, with 

Compressor, fuel-oil 
located on a 


installed 


out flarebact 
pump 
eparate chassi 
on a wall or 


and motor are 
whic h may be 
uspended ceiling 
Model TH-60 burn § to 20 gph 
of oil and has a maximum boiler rating 
of 60 hp. Model TH-S4 burns 7 to 25 
gph and has boiler rating of 84 hp. Both 
models have a 90-gph oil pump. Indu 

trial Div., York-Shipley, Ine 


from 


from 


12—AIR MAGNETIC CONTROL designed for tube expanding 


Operation of this air magnetic control is 
based on a powerful permanent magnet 
designed to give positive and instantane- 
ous engagement and disengagement be- 
driving mechanism and driven 
expander. Control is air-driven and 
described as ideal for rolling tubes in 
hazardous location A single compact 
unit (weight 10 |b, length 10'4 in.), it is 
well balanced for ease in handling. One 
of the features announced is a sensitive, 
adjusted calibrating dial that 
exact settings for torque control. 
a positive drive action that stops 


tween 


Ca ily 
permit 
it ha 


13—pH RECORDER needs no ex- 
ternal power supply 
elf-contained, pH measuring 
and recording instruments requiring no 
external upply are offered for 
field surve of stream pollution, waste- 
treatment plant effluent, and industrial 
water supplies, as well as in-plant studies 
at location where a permanently 
mounted pH recorder is not desired for 
any reason, or where power is not avail- 
able. The de two units: 
Model 524 pH recerder and N-2 ampli- 
fier. This equipment is designed to-cover 
the total pH range of 0-14 in two partial 
ranges of 0-8 and 6-14. Selection is by 
witch located on the ampli 
carbon-coated 
makes a record 
ibrating stylus. Chart drive can 
he set to rotate the chart in either 1 hr 
or 24 hr, depending on the application 
The two units together weigh less than 
0 Ib, and are compactly arranged for 
easy transport. Temperature compensa- 
tion is by manual adjustment, after 
reading the temperature of liquid being 
tested. Varigu types of electrodes are 
available, including those suitable for 
immersion, flow, and laboratory appli 
eation The Bristol Co 


Portable, 


po Ver 


vice consist of 


means of a 
fier. The recorder use 
s-in. diam charts, and 


vith a 


14—INSTRUMENT shows levels 
in faraway tanks 
telemeter, this remote 
device can be con 
cable to a control 
4000 ft more than 
accuracy, in gaging 
the contents of a tank, is claimed un- 
affected by changes in weather condi- 
tions or electrical properties of the cable. 
Developed for chemical and manu- 
facturing plants and refineries having 
material tored in tanks and bins 
cattered over a sizable area, this in- 
also reported economically 
feasible for ingle tank installa- 
tions, particularly in hard-to-measure 
tuations. The complete capacity tele- 
meter system consists of a measuring 
init, a remote probe unit for each tank, 
and an indicator. Fielden Instrument 
Div., Robertshaw-Fulton Controls Co 


Called a capacity 
control electronic 
nected by 
position as tar a 

; mile away. lit 


coaxial 


trument 


some 


when pre-set torque is reached. Then, 
after disengagement of expander, motor 
runs free, cutting number of required 
stops and starts in half. An on-off locking 
switch and separate reversing trigger 
permit uninterrupted sequence of oper- 
ation, and a quick-release chuck serves 
to lock expander securely yet allows snap 
motion insertion or removal. Control 
comes in a fitted metal case that holds 
unit and expanders. It operates on 28 
to 30 cfm of air at 90 psig. A single *% 
in. air hose is the only connection re- 
quired. Lagonda Div., Elliott Co 


15—ELECTRONIC CONTROL is in- 
stantaneous, plug-in type 
This line of unitized controls is designed 
on company’s Autronic principle of 
instantaneous, all-electronic control. Ac- 
cording to manufacturer, Unitizing re- 
sults in a number of advantages, among 
which are: controller, recorder (or indi- 
cator) and manual control are of plug-in 
construction; any combination of units 
is contained within a universal mounting 
case requiring a single standard panel 
cutout of only 5 by 5 in.; wiring between 
individual instruments is eliminated; 
instruments can be pulled out of panel 
without employing “jumpers” and 
without upsetting system balance. Since 
units are of plug-in type, two or more 
functions can be combined in a universal 
mounting case. The Swartwout Co 


16—PVC EDUCTORS for liquid 

pumping, mixing 
Designed for use in liquid pumping and 
mixing operations, especially those em- 
ploying corrosive fluids, these PVC 
eductors can also be used to handle 
solids when particle size permits. Poly- 
vinyl chloride offers exceptional re- 
sistance against many corrosive media, 
it is pointed out, in some cases surpass- 
ing that of high grade steels and alloys. 
Materials not to be handled include 
acetone, ketones, ethers esters, or aro- 
matic or chlorinated hydro-carbons, 
manufacturer states. The new line com- 
prises six standard sizes from '» to 3 





Another 
achievement 
in the 

long record 
of 


ELLIOTT 
“FIRSTS” 


Elliott’s consistent leadership in the manufacture of large two-poie induction 
motors has kept designs in advance of the power industry's ever-expanding 
need for larger and larger boil:: feed pump drivers. The motor shown above 

the iargest built to date is one of three boiler-feed pump drives for a 
large midwest utility company. It incorporates the features of “‘super-quiet”’ 
design, for which Elliott two-pole induction motors are noted. 

The first large two-pole motor built (shown below) was manufactured at 
Elliott’s Ridgway Plant in 1916. The vast amount of experience in two-pole 
motor design and construction accumulated by Elhott since that time is 
reflected in superior present designs, and the satisfaction expressed by users. 


Send for a copy of our new 
booklet, “‘Milestones,”’ which 
gives more information about 
these machines Address 
Elhort Company, Ridgeway, 
Pennsylvania 


ELLIOTT Company Ee 


SILA TORR INES © MOTORS © Ci mt aatons (Pat me wialiate 
EMCTORS + CONDENSERS © CEMTMIT UGA COMPRESSORS © [URBOC HANGERS + (Ut Ci (antes © STeeieens 
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periormance characteristic 
imilar to those of metal eductors ol! 
equivalent size. PVC eductors have 
maximum ratings of 125 psi, 160 F 
Schutte and Koerting Co 


in., witl 
f 


17 —POTENTIOMETER records on 

a 3-in. strip chart 
electronic potentio 
continuous record on a 
announced, The 
tandard com 


Thi self-balancing 
meter give a 
s-in trip chart, it | 
new recorder, which use 
ponents, is housed in a case only 5 in 
quare, to blend with other modern 
miniature instruments. It is identica! in 
appearance to Metagraphi« 
Pneumatic Recorder. Accuracy and 
sensitivity are reported unchanged from 
the standard 12-in. instrument 

Small-size self-balancing instruments 
are furnished in indicating models also 
Indicating and recording chassis are 
both built for plug-in service, and can 
be interchanged. Offered in either 
potentiometer or a-c bridge models, the 
new instruments can be used to measure 
and indicate or record any variable 
which can be converted into an electrical 
quantity, such as temperature, pressure, 
flow, speed, pH, and smoke density. The 
Bri tol Co 


company 


Reader Service Cards on pages 
97-98 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 


18—BRAKEMOTORS designed to 
stop quick, hold heavy loads 


The ‘ 
top in tantl 


brakemotor 
hold heavy load 

manufacturer claim and they afford 
trouble-free wervice on a wide 


rugged, cast-iron 


and 


long, 
range of equipment from bottle-washing 
cranes. Fea 
wide torque 


machinery to heavy-duty 
tures announced include a 
range from 3 lb-ft to 345 Ib-ft, one-piece 
friction linings and one-opera 
wetting In the 
voltage, 


molded 
tion torque 
power failure or low 
man’ operation sets and holds the load 
until operation | restored \ 
variety of available, in 
cluding those outdoor in 
tallation or corrosive, or 
abrasive dust conditions exist 
| le etrice & 


event 


normal 
er.closures are 

uitable for 
where moiat, 
teliance 


kb nyineering Clo 


19—CABINET FAN offers versa- 
tility and space savings 

at low 
installation in 
this large 
Fan, is sug 
commercial 


Designed for operation noise 
pace-saving 
with low ceiling 
unit, the Cabinet 
gested for industrial and 
applications. It can be used in air mov 
ing sy for supply, exhaust, or re 
circulation of air, and is available in 12 
izea from 600 to 34,500 cfm, with outlet 
from 1000 to 2600 fpm. One 
are available, with 
side by 


level and 
building 


volume 


tem 


velocitie 
model 
mounted 
to maintain a flat, con 
Bearings, drives and motor 


and two-fan 
two-fan unit 
a single shaft 
pact cabinet 


side on 


are mounted outside the cabinet. Opti- 
cal equipment for the Cabinet Fan 
includes filters, mixing box and dampers. 
Further information is in Bulletin DS- 
448D. The Trane Co 


20—TOGGLE SWITCH can control 
many circuits 


According to manufacturer, this rotary 
toggle switch offers a solution to the 
problem of controlling many circuits 
with single-motion, mechanical actua- 
tion. The small switch is designed to 
handle a high electrical load, and it is 
rugged enough for most industrial ap- 
plications, company states. The four- 
pole, double-throw switch (designated 
4TRI) is maintained in all three actua- 
tion positions: on-off-on. It has 12 
terminals, with 24-terminal, 8-pole 
models available. Switch has operating 
force of 9 in. lb max. Micro Switch, Div., 
Minneapolis-Honeywell Regulator Co. 


21—ENTRAINMENT SEPARATOR 
is corrosion-resistant unit 
Developed for removal of liquid particles 
from air and other gases is this impinge- 
ment type entrainment separator made 
of company's Karbate, impervious 
graphite. Called the Type MV Scrubber, 
it is a compact, self-contained unit ready 
for insertion in a pipeline. Rods of 
impervious graphite, streamlined in 
cross-section, are staggered in rows 
within the cylinder. It is noted that 
although minimum clearance is ‘4 in 
to prevent clogging, a beam of light 
will not pass through. As the gas to be 
crubbed flows through the cylinder, 
moisture particles impinge on the 
rods and the gas flows on through. 
At a pressure of one atmosphere, the 
crubber is designed for gas approach ve 
locity of about 30 ft per second, at which 
the pressure drop is less than 1 in. (water 
column). The pressure drop is lower 
under vacuum conditions. It is explained 
that at velocities twice those designed 
for, re-entrainment occurs, but is re 
tarded by the teardrop cross-section of 


the separator rods. Impervious graphite 
materials in the scrubber are chemically 
inert to mineral acids, organic solvents, 
salt solutions and other corrosives, com- 
pany states. The unit can be operated at 

40 to 340 F, at pressures from full 
vacuum to 65 psig. It is available in 
four internal cylinder diameters from 
6 to 16 in. Each cylinder is 22 in. long, 
is designed for installation between 
faces of 150-lb ASA flanges with no 
enlargement of the pipeline required 
National Carbon Co., Div., Union Car 
bide and Carbon Corp 


22—RENTAL SERVICE lets net- 

work analyzer work for you 
The network analyzer illustrated is 
available to utilities and manufacturing 
plants for their use in making power 
system studies. Fast operation, accuracy 
and minimized advance preparation 
recommend this unit for completing 
complex problem solutions in a short 
time. Quiet, air-conditioned quarters, 
designed for the purpose, aid in ef- 
ficient operation. The analyzer is an- 
nounced as capable of simulating any 
electrical system which may be repre- 
sented by 12 generators, 88 lines, 32 
loads, 16 transformers and 150 buses 
Company says the nominal per diem 
rental fee includes services of an opera- 
tor and an assistant. Location is in 
downtown section of Philadelphia. I-T-E 
Circuit Breaker Co 


23—PLASTIC MATERIAL for 

vacuum line sealing jobs 
This plastic gasket material is designed 
to solve vacuum line sealing problems 
by forming a proteetive coating around 
surfaces. Users report that by adding 
1/64 in. film or coating to flange faces 
and gasket surfaces, vacuum line leak- 
age is reduced to a minimum. It is noted 
that any slight leakage which may occur 
after line has been in service for some 
time can be corrected without disman 
tling flanges by simply applying 1/32 in 
of plastic gasket material around the 
outside surfaces of the flange where they 
meet with the gasket. The material i 
available in two formulations one for 
air, steam, water, mild chemicals, the 
other for gasoline, oil, solvents. Where 
flange faces are unmarred and come to 
gether evenly, material can be used 
alone without any other type gasketing 
material. Plastic gasket is described as 
non-hardening, and the flanges sealed 
with it as easy to dismantle even after 
years of service. Flexrock Co 


24—FIELD COIL with improved 
insulation system 


An “integrated”’ field coil with a newly 
developed insulating system designed to 
protect electric motors and generator 
against atmospheric contaminants and 
destructive mechanical forces is an 
nounced. This field coil construction 
reported particularly wel! suited for ap 
plications requiring chemical resistance, 
oil and moisture-proofness, or sealing 
against atmospheric contaminants such 
as carbon black, dust and dirt. It is 
currently available for synchronous and 
d-c machines subject to severe duty 
cycling in Class A and B temperature 
classifications. Studies indicate that the 
system will eventually be available for 
Class H temperature applications 
Primary insulation in the “inte 
grated”’ field coil construction is glass 
with fibers tailored and oriented for 





Here’s the pilot with 
the sense to save dollar 


ei 


EXTRACTION TYPE FEEDWATER HEATER DRAIN CONTROL 
This Leslie liquid level controller is installed in heater 
drain service in a Midwest utility station. You will 
also find Leslie liquid level controliers in condenser hot 
well service, de-aereating heater installations and 
boiler level control. 

Leslie Floatless Level Control Pilots sense changes in 
liquid level that will help you maintain peak output. 
You save maintenance dollars, too forget trouble 
some floats and cages (there aren't any) 

With !ow resolution sensitivity (.1 of an inch change 
in level creates response), you are assured of smooth, 
throttling action and a closely held level 

There are Leslie Pressure Control and Temperature 
Pilots with the sense to save dollars in pressure and 
temperature control stations, too. Your Leslie Engin 
eer, listed under “Valves or Regulators” in your classi 
fied directory, will be glad to help you 


Leslie lype LA-2 
Level Control Pilot 


Send for Bulletin 5303 on Leslie Control Pilots 


REGULATORS AND CONTROLLERS 


LESLIE CO., 301 GRANT AVENUE, LYNDHURST, NEW JERSEY 


CONTROLLED QUALITY MEANS QUALITY CONTROLS 
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strength. Solventless types of inorganic, 


heat stable resins augment the glass 
fibers. According to company, these 
resins bond so well with coil conductors 
and pole surfaces that the structure is 
fused together into one integral part 

and the enveloping skin inseparably 
locked with the coil and pressure molded 


. to coil contours. This construction is 
key lo modern industrial processes claimed to result in dimensional sta- 
7 bility, mechanical strength and dura- 
bility, toughness and resiliency. Full 
details are given in Leaflet 05R8525 

Allis-Chalmers Mfg. Co 


Control it with... 


25—GENERATOR is fast steam- 

: = ing, compact unit 

Model 4615 Vapor Modulatic is an- 

Oxy G EN ANALY ZER s ' nounced as a steam generator with only 

99 sq ft of heating surface, which pro- 

Oxygen is one of the most impor- profit-minded executive to overlook, duces 400 vo 1750 Ib of steam per hour, 

: from 60 F feedwater at 75 to 300 Ib 

tant factors found in modern chem- And because theyare the onlyinstru- | steam pressure. It is designed to develop 

ical and industrial processes. Whether ments that measure oxygen content 200 Ib steam pressure in 2 min from 

cold water. Automatic controls cause 

the generator to cycle on and off and 

pared atmospheres, air infiltration, Arnold O. Beckman Oxygen Analyzers py oB volume of steam produced to 

etc.) or to insure adequate oxygen have become the leading instruments meet a changing demand, it is noted; 

and a servo-water-bypass control meters 

kilns, etc.) or to control oxygen range of applications—from catalytic fuel, feedwater and combustion air, so 

f es that the unit produces steam at about 

tf proper process operations (am- refineries to cement kilns—from power 80 per cent efficiency at all levels of 

monia, acetylene, air fractionation, plants to personnel protection. output Working pressure may be 
etc.) oxygen control has become too These instruments (and systems) can ar = ay oY qmy ty = rol sa 

: Only 34 In. long, 45 in. wide, and (0 in 

important in today's operations for any be bu "e _ : d d 
| y'sor yrany ‘ ilt to meet your individual needs. high, this unit owes its compactness to 


tet 
These instruments x 


otfer many unique advantag:: 


to minimize product oxidation (pre- directly, accurately and conveniently, 


for efficient combustion (boilers, for modern oxygen control in a wide 





SELECTIVITY: Highly sensitive to oxyger 
gases other than oxygen are negligible 


HIGH ACCURACY: 1% of full scale (Exams 1.0.05" 
0, on range 0-5% O 
MANY RANGES; Full scale ranges from 0-1000 ppm or 
up to 0-100 0, available. Combustion ranges 0-5 
i* O, supplied with 0-25% Os check range 
Multi-range struments available 
RAPID RESPONSE: Standard Analyzers — 95 
in tess than 1 minute. SF al Units 


in 7 seconds! 


vst any atcomme " " “ a 7 aA: . -~ nes a two design feat ures t he pressure 
and nelveneme ats ie dined Bae pneun receivers atomized fire releases more heat per 

+ ; ton - cubic foot of combustion space; and the 
on pte cages 337-ft long steel coil is designed so that 


ete srrer 


Model F3: Ranges of 0-1%, 0-5%, ; 
PACKAGE UNITS: Ar and controls ) 0-10%, and higher. Meter on door hot gases from the fire wipe over and 
nplir nents wired, piper for convenient readings at sampling around the coils, transferring heat to 
pom the water being pumped through the 
. coils under pressure and turning this 
SAMPLING SYSTEMS: Complete standard systems shaded Gis Pull ecate sonase 06.3%. moe Ae a DP om 
a ne | ee ag = oz “gh td Ne Burners are available for No. 2 fuel 
OTHER ADVANTAGES: Instruments may be mounted in pkey ghey sahil a oil, for natural gas, and for combination 
f ted indoors of outdoors oil or gas. Fuel is changed by flipping a 
switch. Several protective safety con- 
trols are built in. The Model 4615 
Vapor Modulatic is a complete package 
The above are but two of the complete line of | with 3-hp electric motor, blower, feed 
Arnold 0. Beckman Oxygen Analyzers available water pump, steam separator, fuel 
pump, and controls all mounted on 
steel base. No special walled-in area is 
necessary, says manufacturer. Units are 


lotud f ready to operate when service connec- 
7 owen whi hd : vibe : 7 ockman <> tions are made. Vapor Heating Corp 
Beckman instruments 
letaill. When writing 
ANALYZERS 26—DIAPHRAGM GAS VALVES 


atline your particular 4 . 
Profit Builders for Industry are relay operated units 


we'll gladly supply 
ecitic information 1020 Mission Street Two recent additions to this company’s 
line of relay-operated diaphragm gas 


South Pasadena, California valves will become the firm's basic line- 
voltage models for commercial and in- 


nto a t ew 


and ready for iv as a single unit 


en pr f ose mour 











in portable panels, and have other desired features 





for every requirement 


OD-] 
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THIS 
me Telemelele 
Pounds 


per 


ieee. STEAM GENERATOR 


Gives Top Performance 
in a Leading Texas 
Petroleum Refinery 





RIGHT —> 
LONGITUDINAL 
SECTION THROUGH 
THE UNIT 


PRINCIPAL DATA 
400,000 pounds per hour capacity. 


Fusion welded steam and water 


ikon = drums designed for 700 Ibs. S.w.P. 

6'-6" DIAMETER x 37'-0" LONG STEAM DRUM BEING S rey ' + 750°F 

TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION. uperneater Gelivers steam a , 
total temperature. 


Vogt builds a complete line of bent Water cooled furnace. 
tube steam generators designed to burn solid, : : 
liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 


erating conditions. Write for bulletins. 


t. 24A.BPE 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va. 
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— fo add nitri¢ acid to liquid isotope at 
4500 psi, 


nfo pulse liquid extractian columns — 4‘ 


gal. per stroke, 100 strokes per min. 


’ 


— fo Beep liquid sxygen at minus 340°F. 


= fo “lakal blend inhibitors in high pressure 
process lines. 


— to Phi pressurized-water atomic 


Cpe systems, 


’ 


me to pu additions of D’O to sete homo- 
geneous reactors. | 


} 


& HILADELPHIA SERIES HP 


HIGH PRESSURE Pumps 


are the solution to these and many other process 


pumping requirements outside the realm of ordinary 


proportioning pumps. 


CATALOG HP-1254 describes these advanced design 
Pumps. They meet an entirely new conception of 
operating requirements—demanded by modern high 


pressure processing techniques. 


PHILADELPHIA PUMP & MACHINERY COMPANY 


13500 Philmont Avenue, Philadelphia 16, Pa. 


SUBSIDIARY, AMERICAN METER COMPANY 


For more data circle 529 on Post Card 


dustrial burners of 5-lb rating. One 
valve model (V-48F) is furnished with 
position indicator but without manual 
opener and is designed for final shut-off 
service. The other model (V-48G) is a 
general purpose type and available with 
manual opener but without position 
indicator. Both types come in 2-, 2'4- 
and 3-in. sizes and can be used with all 
gases including LP and _high-sulfur- 
content gas. Compactly designed, the 
valves are reported to feature quiet 
operation, large valve actuator porting 
and increased capacity. They are de- 
signed for right- or left-hand installation 
and use a weight- and spring-loaded 
diaphragm. Electrical parts are mounted 
outside the gas stream and terminals are 
provided for each electrical connection. 
Minneapolis-Honeywell Regulator Co. 


Reader Service Cards on pages 
97-98 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 





27—LIQUID LEVEL GAGES for 

high or low installation 
Inclined Truscale Remote Reading 
Liquid Level Gages are introduced for 
mounting high or low on the instrument 
a. or at other points. For high instal- 
ations the case is built so the cover and 


scale incline downward; for low installa- 
tions the case is built so cover and scale 
incline upward. It is noted that all 
Truscale Gages are designed to give In- 
stant remote reading of liquid levels with 
accuracy of '» to 1 per cent of scale 
reading; they have a convex face with 
scale marking directly on the face to 
give 180 deg visibility. They may be 
equipped with signal horns, lights and 
other devices. Bulletin 291 gives details 
Jerguson Gage & Valve Co 


28—EMERGENCY LIGHT works 

during power failure 
Because of an automatic charging de- 
vice, the Model A Exide Lightguard can 
srovide increasedj protection against 
fichting failures, says manufacturer. 
The unit is designed not only to operate 
automatically during a power failure, 
but also to prepare itself for the next 
blackout. Immediately following an 
emergency discharge, it recharges its 


POWER EN 





A Record Unmatched In The Industry... 


In very One of the 
Nation’s “Top Six”’* 
Steam Power Plants, 
Fly Ash Control 

is by 

Western Precyntation! 











As most power plant executives know, the Federal Power Com- 
mission annually “rates” the major steam power plants of the United 
States to determine their overall thermal efficiency as represented by 
their heat rate (i.e., BTU of fuel consumed per KWH of generated 
power). 

*The “Top Six” steam plants according to the most recent Fed- 
eral Power Report are...1. Kyger Creek Plant (Ohio Valley Electric) 

.2. Clifty Creek Plant (Indiana-Kentucky Electric)...3. Kanawha 
River Plant (Appalachian Electric Power)...4. St. Clair Plant 
(Detroit Edison)...5. Muskingum River Plant (Ohio Power)...and 
6. Tanners Creek Plant (Indiana and Michigan Electric). 


We at Western Precipitation Corporation, take great pride in 

the fact that—in EVERY ONE of these “Top Six” plants 

the equipment selected for fly ash control is WESTERN 

PRECIPITATION equipment, 

Could there be any greater testimony to the outstanding superi- 
ority and unsurpassed efficiency of Western Precipitation fly ash 


control equipment? 


Western Precipitation Corporation 


Designers and Manufacturers of Equipment for Collection of Suspended Material from Gases 
and Equipment for the Process Industries 


Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 


Chrysler Building, New York 17 + 1 North La Salle Street Building, Chicago 2 « Oliver Building 
Pittsburgh 22 ¢ 3252 Peachtree Road N. E., Atlanta 5 * Hobart Building, San Francisco 4 
Precipitation Company of Canada itd . 0 Square Building. Montreal 
Representatives in all principal cities 
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ROTOJET 


Cleans TUBES 
and PIPES 


Roto engineers are constantly designing new equip- 
ment to meet new conditions and applications for 
its tube cleaners. If you have a pipe or tube clean- 
ing problem, we will be pleased to place our long 
specialized experience at your disposal. Write, 


wire or 


Phone HUmboldt 3-0570 


Ilustrated are a few of the many types 
and sizes of Rotojet Tube Cleaners 
driven by air, steam or water. We 
analyze each application before recom- 
mending equipment that best meets 
the requirement 


ELLIOTT COMPANY - ROTO DIVISION 


Tube Cleaner Spetialists- Since 1910 
147 Sussex Avenue, Newark, N. J. 
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storage battery at a high rate, company 
explains, and at the end of the high-rate 
charge, the Lightguard returns the 
battery to a trickle-rate to maintain 
itself in a state of constant readiness. A 
tem perature-compensated thermal volt- 
age-sensing relay is provided to elim- 
inate need for a charge-rate switch 
requiring manual operation 

tequiring addition of water only once 
or twice a year, the battery of the unit 
has colored pilot balls which show ap- 
proximate state of charge. Standard 
Model A Exide Lightguards have one 
25-w sealed beam lamp mounted on the 
steel case of the self-contained unit. An 
additional lamp can be mounted on the 
case, or two additional ones can be 
connected remotely. Up to three lamp 
can be powered by the unit. For in 
stallation on posts or walls, this unit i 
available as auxiliary lighting equip 
ment for plug-in connection to 115-v 
60-cycle a-c source. Exide Industrial 
Div., The Electric Storage Battery Co 


29—CROSS ARM SHEAVE for 

pulling cabie around corners 
This free-running, generously propor 
tioned sheave is mounted in an easily 
attached steel yoke, it is noted, and 
facilitates install: n of aerial cable 


The sheave is adjustable to any angle 
up to 90 deg, permitting alignment to 
any angle of pull. It is available in two 
sizes: one to accommodate cables up to 
3-in. diam, and one for catics to 4-in 
diam. Aluminum or malleable iron 
sheaves acc availabie fitted with oiltight 
bushings. T. J. Cope, Ine 


3O0—TEMPERATURE CONTROL 
permits multi-point checking 


This multi-point pyrometer controller 
permits automatic temperature control 
of 4 to 10 separate units with one instru 
ment, it is announced, combining accu 
racy of a null balance potentiometer 
measuring circuit with speed of an elec 
tronic control system. Controller applie 
to almost any installation suitable for 
two-position control action including 
creep test machines, multi-zone oven 
and furnaces, batteries of batch proces 
units, others. Advantages reported for 
this instrument include saving in panel 
board space, lower initial purchase and 
maintenance costs, and time-saving con 
venience of setting and observing ten 
perature controls in one location. Many 
temperature ranges are available be 
tween 400 and 3250 F for standard 
thermocouple calibration and fron 

100 to 1600 F for resistance bulb 
Thermo Electric Co., Inc 





Unretouched photo showing typical 
return line corrosive action resulting 
from carbonic acid and dissolved 
oxygen in condensate. 


BREAKING DOWN WITHIN 


This section of pipe looks like new— 
on the outside. But take a look inside. 
Grooving action caused by carbonic 
acid and deep pitting, the result of 
dissolved oxygen attack, have almost 
completely penetrated the pipe wall. 

Dearborn FILMEEN* prevents such 
destruction, FILMEEN forms a pro- 
tective, non-wettable barrier between 
treated steam, or condensate, and 
metal pipe surfaces. By preventing 
the carbonic acid and dissolved oxy- 


*PILMEEN is the trade-mark of a corrosion-inhibiting 
compound patented and produced exclusively by Dearborn 
Chemical Company. U.S. Pat. No. RE 23614. 


Drarvbow 


-@ leader in water conditioning and 
corrosion control for 7O years 


gen from coming into contact with 
the metal, FILMEEN assures corro- 
sion-free lines. FILMEEN is only one 
of many Dearborn water condition- 
ing products scientifically developed 
to control specific corrosion prob- 
lems, Others eliminate scale, sludge, 
carry-over and similar difficulties. 
Power engineers in leading indus- 
trial and commercial plants place 
their confidence in Dearborn’s 70 
years of experience in water chemis- 


im-cnrcerf 


Name... 
Company 


Address 


For more data circle 532 on Post Card 


try. They have found the answer to 
the demand for complete plant pro- 
tection in Dearborn Supervisory 
Service—a properly balanced water 
conditioning program which com 
bines quality products with correct, 
technically supervised control 
methods and test procedures. 

Let a Dearborn Engineer survey 
your plant and recommend the type 
of water contro] program best suited 
to your requirements. 


Dearborn Chemical Company 
Merchandise Mart Plaza, Dept. PG, Chicago 54, Ill 
Gentlemen: (1 Have a Dearborn Water Conditioning Engineer 
call. 
[1 Send me complete information on Dearborn 
Water Conditioning Program 
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insurance 
r boilers 


It’s a good “‘policy”’ to protect your valuable 
boilers with Yarway Boiler Level Indicators. 

Instant ... accurate . . . continuous remote 
readings of boiler water levels are available 
on the instrument panel or wherever you 
wish in the plant. 

YARWAY’s new “wide vision” face gives 
brilliant readings from any angle . . . and the 
pointer is always visible, even at extreme 
high and low water levels. 

For brilliant “‘shines like a star’’ readings 
on the boiler drum you’ll want to use 
YARWAY Flat Glass Gages with Type ‘“M”’ 
Illuminators. 

From drum to panel and at all remote 
locations, YARWAY equipment gives you the 
safest boiler protection you can buy— proved 
beyond doubt in nearly 10,000 installations. 




















‘ 


Yarway Remote Liquid 
Level Indicator. 

Write for Yarway 
Bulletin WG-1824. 











Yarwoy Fiat Glass Water 
Gage with Type "M” 
iuminators. Write for 

Yarwoy Bulletin WG-1812 








YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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steam plant equipment 
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The World's Rising 
Demand for 
ENERGY 
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AT a time when the Middle East is in a state of ferment, when there is unrest in 
_ the countries of Eastern Europe, when relations with our own allies are strained 
“as a result of these disturbances, it becomes increasingly clear, to those who are 

able to penetrate the outward emotional aspects of these troubled times, that 
“these human conflicts have their origin largely in the need for power — power 


~,to propel vehicles, and ships, and to generate electricity. In the modern world, 


energy is the most important resource; ail other resources, including food supplies, 
yare dependent upon the amount of energy available. 
% The troubled situation in the Middle East is due, basicaliy, to the enormous 


oil reserves centered in that part of the world — reserves which concern us in 


the United States as much as they concern western European countries. When one 
considers the fact that a single small Sheikdom — the Sheikdom of Kuwait — not 
as big as a Texas county, has as much oil as the reserves of the entire United 
States, it becomes obvious why this region has become so important. Despite 
nuclear energy, the control of these last of the world’s great oil reserves is of the 
‘utmost importance to the great world powers — the United States and Western 
Europe on the one hand, and Russia on the other; The struggle for the control of 


~paAthese oil fields has only begun. 


Living standards of nations, today, are dependent upon the amount of power 
available to those nations. In most countries of the world, there is a direct rela- 
tionship between the living standards and electricity consumption. For centuries 
it has been believed — until it became the gospel of millions — that the living 
standards of peoples depended upon the form of their economic organization. 
This belief has created a seemingly irreconcilable conflict between believers in 


sj collectivism and the adherents of economic individualism. Science, and science 


inspired technology which in turn means power development, now indicates that 
if advanced technology is available, differences in economic systems are rela- 
tively unimportant, at least as far as industrial productivity is concerned. 

We are living in an age of rapid industrial expansion, the tempo of which 
has never been equaled, and energy may well prove to be the limiting factor to 
continued development. This has already proved true in many parts of the world 
but now nuclear power stations offer a new means of making power available 
in regions where the cost of transport of traditional fuels would be uneconomic 
or where the utilization of water power is nearing its economic limits. 

It is because of this ever growing demand for power throughout the world that 
we are presenting in this special section a discussion of the national as well as 
the international aspects of power development in terms of modern technological 
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Editor 


progress. 















Power Engineering Perspectives — 


The staggering increase in the demand for electric power through- 
out the world is hastening the depletion of our fossil fuel resources 
to a point where they will soon be unable to meet the rising de- 
mand for energy. Petroleum production will be far behind de- 
mand by 1965. More rapid nuclear power development, vital 


Spy YEAR, it can be estimated, 
4 the world’s energy consumption 
was equivalent to 25 trillion kwh, 
with all fuels converted to their full 
potential value. This amount of 
power is roughly 
10 tons of coal for every man, 
and child of the world’s 
present population. By 1975, it is 
estimated, the demand for power will 
} times this amount, and for 
2000 only 43 years from 
will be & time 


une of 


woman, 


be some 
the year 
now tre 
as much 
I wo big 
Europe last 
Meeting in 
World Power 
made one fact increasingly 
it was this: the Karth’s finite reserves 
of petrole natural gas, and coal, 
will not be able to continue to supply 
much longer the rising demand for 
energy rhe development of new 
sources of energy must now have the 


demand 


conterences in 
summer, the CIGRE 
Paris, and the Fifth 
Conference in Vienna, 
clear, and 


power 


highest priority 

In the U. S. petroleum production 
will begin to decline in 10 or 15 years, 
and in the rest of the world not very 
long afterward. According to Eugene 
Ayres, the world’s annual petroleum 


production will have fallen far be 


hind the demand by 1965, and, as he 


find could 
Natural 


SAYS, no conceivable new 
long postpone that evil day 


equi vale nt to the 


By ANDREW W. KRAMER 


Editor, Powen Encinernine 


gas, also will probably begin to de- 
cline in production by 1970. 
Oil shales and tar sands cannot 
yield more than a brief 
of oil and the problems in- 
their conversion are di.fi- 
Nor will our coal 


possibly 
supply 

volved in 
cult and expensive 
reserves be of much comfort any 
distance in the future. By 1970, the 
bituminous beds of the eastern U. S. 
will be so depleted that we will either 
have to pay higher costs or find ways 
of using coals of poorer quality. In 
other words, all the signs indicate 
that we are within sight of the end of 
the fossil fuel era on our planet. 


Vienna Meeting Marked New Era 

The World Power Conference at 
Vienna devoted considerable atten- 
tion to this question ol available 
energy and fuel reserves; it surveyed 
the energy economy of most of the 
major nations and it came at a time 
when there a general 
awakening to the importance of 
energy as an essential factor in de- 
termining the industrial development 
of each country and its standard of 
living. The pattern of energy eco- 
nomics of different countries varies 
widely owing to the diversity of their 
energy resources and the extent to 
which they have been developed, but 
reflect the same avid 


seemed to be 


all countries 


interest and recognition of the im- 
portance of our energy resources. 

The meeting at Vienna marked 
the beginning of a new era, when the 
possibilities of nuclear power have 
multiplied the energy resources of the 
world many times. This has happened 
at a most opportune time, a time 
when, without this new source, the 
energy prospects of the future would 
be looking rather gloomy. Nuclear 
power will, in time, relieve the pres- 
sure on the fossil fuels. but with the 
almost exponential rise in the demand 
for energy, every source will be 
needed in the future to satisfy the 
wide range of purposes for which 
energy is needed in the modern world. 

So far, water power has not been 
mentioned in this discussion of energy 
resources, In certain countries, water 
power is capable of tremendous de- 
velopment, Russia for example, but 
contrary to general opinion, several 
countries traditionally associated with 
great hydroelectric development are 
dangerously close to the time when 
their potential water resources will 
be exhausted. In Switzerland, assum- 
ing that annual water power require- 
ments will increase by only 5 per 
cent, all the potential water power 
will be utilized in the next 15 or 20 
years. 

Sweden’s hydroelectric potential is 
only about !'4 developed, but the 
total power available varies consid- 
erably in different parts of the coun- 
try. In the more densely populated 
southern districts the sources of 
water power have been almost fully 
exploited. In southernmost Sweden 
only a few falls remain unutilized, 
most of which are small and rela- 
tively expensive to develop. It is 
principally from these districts that 
new demands for energy must be met. 
Already 9000 million kwh are trans- 


Fig. 1. View of the new 260,000 kva 
generating unit in Eastlake Station of 
The Cleveland Electric Illuminating Co. 
This is the first large steam turbine- 
generator to use liquid cooling of the 
stator conductors. This method of cool- 
ing enables this machine to produce 75 
per cent more power than a conven- 
tional generator of similar dimensions 
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mitted from the Northland to central 
and southern Sweden annually, in- 
deed, the transmission distances are 
among the longest in the world. 
These long distances have stimulated 
the development of some of the 
highest transmission voltages in the 
world. 
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Fig. 2. This is how the world's petroleum 
reserves are divided at latest report 


Hydroelectric power resources in 
France and Italy are well developed 
and many of the plants are seasonal 
in character. Austria has considerable 
hydroelectric power development 
under way and Yugoslavia has con 
siderable undeveloped water power 
which is being developed as rapidly 
as possible. 

Russia has tremendous water power 
resources and with only about 2 per 
cent of it developed, they have 
mapped out an extremely ambitious 
plan for future hydroelectric develop- 
ment. One of the interesting facts 
that I learned on my visit to Russia 
last summer was that Lenin under 
stood the vital significance of power 
development in the very early days 
of the Soviet Union. In the Museum 
of Moscow, visitors can see Lenin’s 
own hand-written manuscripts out 
lining in some detail the vast system 
of hydroelectric power plants now 
being constructed in Russia. Indeed, 
from everything we saw in Russia, 
and from all our discussions with 
Soviet engineers in Russia, at the 
CIGRE High Tension Electrical 
Congress in Paris, and at the World 


Power Conference in Vienna, we were 
impressed with the magnitude and 
scope of Russia’s vast power plans. 


World Power Growth 

Forecasts for future developments 
in power demand are divergent. The 
estimated annual increases for 1955 
over 1954 (the latest world statistics 
vary between 5 per cent and nearly 
26 per cent. On the average, however, 
increases in consumption are ex 
pected to lie between 7 and 10 per 
cent, so that for the near future an 
annual minimum 
cent can be assumed as a hasi 
entire world. 

Given the electric power consump 
tion of the world, totalling 1345 
billion kwh in 1954, and assuming a 
7 per cent cumulative annual in 
crease, the 1958 demand will amount 
to 1800 billion kwh, which is 455 
billion kwh more than in 1954. The 
problems arising from this enormous 
increase in load are recognized by all 
countries, and large-scale investiga 
eco 


merease of 7 per 
the 


for 


tions into the possibilities ol 
nomic water power development and 
of exploiting mineral resources are 
being intensified. 

Countries which are incapable of 
equalizing annual water power sup 
plies by electrical interconnection 
must resort to the construction of 
big storage plants if deficient in other 
exploitable sources of energy. A de 
sire for independence of imported 
fuel for the production of electricity 
has led to the construction of exces 
sively large storage plants. Pumped 
storage has gained increasingly in 
importance to equalize both daily 
and seasonal fluctuations in demand 

Projects for the joint utilization of 
border rivers frontiers run 
either along or across the river, and 
the associated trend towards inter 
national electrical 
tems have either materialized, or are 
under study and planned. Schemes 
for the exchange of electric power 
across straits are operating between 
Denmark and Sweden, and between 
Calabria (Italian mainland) and Sic 
ily, and an under channel trans 
mission line is planned between 
Britain and France. 

The electrical transmission art has 
reached a high stage of development 


where 


transmission sys 


in Europe, and American scientists 
and engineers charged with the re 
sponsibility for doubling and re 
doubling electrical supply systems in 
this country are finding Europe a 
rich source of ideas that stimulate 
and inspire their traditional Yankee 
ingenuity. European scientists, under 
the great pressures induced by post 
war recovery, are striking out in 
many directions to develop electrical 
systems capable of supplying re 
surgent industry 

Europe, for example, has led the 
U.S. in the development and use of 
bundled conductors. Bundling is be 
ing used on all 380-kv lines, 2 per 
phase being used in France, England 
and Sweden, and three in Russia. In 
Sweden, a Srd conductor is being 
added in some instances to the pres 


HALLSBERG 


Fig. 3. Sweden's hydroelectric power 
resources are only 30 per cent devel 
oped but most of the sites are in the 
load centers in south 


north while are 











ent conductor bundle arrange 
ment. In Germany four conductor 
bundled lines are being constructed 
In several countries bundled 
ductors are used on transmission lines 
as low as 110 kv, largely to increase 
line capacity. On extra high-voltage 
lines, bundling reduces line reactance 
and, of great importance in populated 
reduces radio interference 


two 


con 


areas, it 


Across National Boundaries 

Despite national boundaries it is 
encouraging to find that most of the 
Western European countries are 
served by a well developed high 
voltage interconnected grid. In some 
instances considerable power flows 
international boundaries; in 
others the actual power interchange 
is small but the interconnections are 
available for emergency. The power 
grid of Austria is connected with the 
Germany, Belgium, and 


aCTORS 


grids of 


France. Yugoslavia interchanges cur 
rent with Italy and Austria. Hol 
land's 220-kyv system is connected 


with Germany, Belgium, and France. 
Thus, the whole of central Western 
Kurope is interconnected 

This interconnection of electrical 
systems between European countries 
shows how technology tends to over 
ride national and political bounda 
ries. Another aspect of this trend is 
the European Coal and Steel com 








munity, composed of six member 
nations West Germany, France, 
Italy, Belgium, Holland, and Lux- 
emburg. Within the framework of 
this organization also lies the possi- 
bility of a free-trade area for Western 
Europe, with Britain attached to the 
common market via a free trade zone. 
Under this plan the six countries 
propose, gradually, to abolish all 
tariffs between them. 

Leaders of Europe’s bir three 
Britain, West Germany, a:. ue 

are convinced that Europ. wt 
survive if it stays divided into smail 
sovereign states but if Europe had a 
mass market of 250 million people 
and some federal institutions, they 
think it might be able to hold its 
own in the world. The free inter- 
change of electric power wouiu be a 
necessary factor in bringing about 
this state of unity. Another key piece 
in the new framework of European 
unity that is taking shape in Euratom, 
the proposed nuclear energy pool. 

Considering Europe as a whole, the 
development of water power re- 
sources will be virtually completed 
in 20 to 30 years. Fuel requirements 
for thermal plants, however, will be 
doubled within the next 10 years, and 
as far as forecasts are possible, ad- 


Fig. 4. Photograph of an exhibit at the 
Polytechnical Museum in Moscow show- 
ing original hand-written manuscripts 
of Lenin, outlining future power devel- 
opment in the Soviet Union. Lenin under- 
stood the vital significance of power in 
future economic structure of Russia 


ditional demand for electrical energy 
in Europe in the future will have to 
be met exclusively by thermal plants, 
supplied either from coal or nuclear 
energy. While generating units in 
Europe have not reached the capaci- 
ties being used in the U. S. there is 
a steady trend towards the con- 
struction of larger units. 

Europe’s largest generating unit, 
a 150-Mw turbo-aiternator set, sup- 
plied by Brown Boveri, has recently 
been installed in the power station 
at Wiesweiller, near Aachen in West- 
ern Germany. Units of 200-Mw are 
under construction in Europe but, 
«) far, no need has prevailed for units 
f larger capacity, such as are cur- 
rently being built here. 

In the U. S. we are building single 
shaft machines of over 260-Mw ca- 
pacity, and we have 450-Mw cross 
compound units under construction 
or on order. The second 450-Mw 
generator the largest in the world 

is slated for installation in the 
Philip Sporn station of the American 
Gas & Electric Co and is scheduled 
to go into operation in 1959 

Upon completion of the new unit, 
the Sporn plant will have a capa- 
bility of 1,950,000 kw, making the 
station one of three in the world to 
have capacities in excess of 1,000,000 
kw. Like the Sporn station, the other 
two are also located on the Ohio 
River. They are the 1,290,000-kw 
Clifty Creek plant at Madison, Ind., 


Fig. 5. A view of the switch yard and transmission towers of the 400-kv Kuibishev- 
Moscow line. This is one of the highest voltage transmission lines in the world in 


actual operation. Note bundled conductors and details of towers and insulators 





























Fig. 6. (Right) This view in the Turbine- 
generator Development Laboratory of 
the General Electric Co shows the ex- 
haust section of large turbine on test 












Fig. 7. (Below) Here is shown a portion 
of the instrument panels used in connec- 
tion with the turbine test shown in Fig. 6. 
Note banks of multiple manometers at 









the right used in accurately measuring 


and the 1,075,000-kw Kyger Creek 
plant at Cheshire, Ohio. 


Russian Power Development 

Thermal generating station design 
in Russia is progressing towards the 
same ends as ours in the U. S., that 
is, towards the use of higher steam 
pressures and temperatures. High 
capacity steam boilers operating at 
pressures of 2420 to 2560 psi are al- 
ready in operation, and an experi- 
mental full-size supercritical steam 
boiler for a pressure of 4720 psi has 
been operating in the Soviet Union 
for several years. This boiler is of the 
Ramsin once-through type manu- 
factured at the Podolsky Machine 
Works. This, however, is a small 
unit with a steam generating capacity 
of only 48,000 lb per hr. So far:as 
we could learn while in Russia or 
from the material presented at the 
World Power Conference, no large 
supercritical steam plants are under 
construction in the Soviet Union at 
the present time. Russian steam 
plants are not nearly as well engi- 
neered nor as efficient as ours. 

While electric production is in- 
creasing throughout the entire world, 
the U.S. is still far ahead of all other 
countries. We produce about 40 per 
cent of the world’s electric power. 
Russia comes next with 11 per cent. 


pressures at all strategic points in unit 






























The Russians, however, are making 
great strides in their power develop- 
ment despite severe setbacks. As a 
result of the German invasion during 


the war some five million kw of 
generating capacity was destroyed or 
damaged, equivalent to almost 20 
billion kwh output. Just before the 
war, the annual output was 48.3 
billion kwh. After the war recon- 
struction went ahead so rapidly that 
by 1945 the output was back to 43.5 
billion kwh. Ten years later, in 1955, 
the electrical output was 170 billion 
kwh, a nearly four-fold increase. This 
rate exceeds our own; in the U. S. 
the electric power output has only 
doubled in that time. 

Some of the hydroelectric power 
developments planned by the Rus- 
sians border on the fantastic. At 
least two stations, one on the Angara, 
and the other on the Enysei River 
will each have capacities of 3,200,000 
kw. Both of these are scheduled for 
completion during the sixth 5-year 
plan (1955-1960). 

No discussion of world power de- 
velopment would be coraplete this 
year without mention of the opening 
of Calder Hall nuclear power station 
in England on October 17. This, by 
all odds, must be regarded as the 
most outstanding event in the power 
field during the year, because it 
















ushered in the new era of nuclear 
power. The opening of this great plant 
some 12 months ahead of the first 
U. S. nuclear power plant represents 
initiative and determination of a 
high order, not to mention skill and 
technical knowledge. To view this 
achievement properly, it should be 
remembered that Britain had made 
practically no progress along these 
lines until 1950. It was then that the 
U. S. withdrew its coéperation on 
grounds of security, which evidently 
sparked Britain into effort. 

Calder Hall is merely the beginning 
of Great Britain's vast, fast-moving 
nuclear project which in 10 years will 
place her far ahead of all other na 
tions in the world in nuclear power 
development. Nineteen months ago 
Britain published a formal white 
paper outlining atomic energy plans 
for the next decade. This has now 
become entirely out-of-date. This 
document forecast the output of 
1,500,000 to 2,000,000 kw of elec 
tricity from all British nuclear plants 
in 10 years. From talks with British 
engineers and from recent announce 
ments it now appears that this figure 
needs to be tripled, and top officials 
predict that by 1965 nuclear power 
will be cheaper than coal. 

The British program, born of ne 
cessity because of the fuel crisis, has 
captured the imagination of the 
world, while we in our opulence have 
lagged behind in the practical ap 
plication of nuclear energy for power 
generation. It will be another year 
before our first power station is ex 
pected to be completed. 

Because of our abundant coal re 
serves, there does not appear to be 
the same pressing need for power 
reactors that there is in other coun 
tries. This complacent view may be 
deceptive. At the rate that our elec- 
tric power demand is increasing, our 
fossil fuel reserves will diminish at 
a far greater rate than we realize 
and when we look at the tremendous 
job that has to be done, it should 
become clear that we do not have too 
much time to meet the staggering 
demand for electric power. 

































NUCLEAR POWER Development 


The United States leads in overall activity but lags in the con- 
struction of commercial nuclear power plants. England's atomic 
program has no precedent in British industrial history. Formation 
of Euratom will make central Europe an independent first-rank 
power in the nuclear energy industry. Russia has ambitious program 


| NTEREST and activity in the de of tested designs to choose from. This ganic moderated reactor power plant. 
elopment of nuclear energy con policy led the AEC, several years The other of the 7 applications 
tinued at an increasing rate in all the ago, to create the Power Demonstra-_ were still waiting approval at the end 


ndustrial nations of the world during tion Reactor Program involving the of the year, one of the most interest- 
1956. In the United States the atomic construction of five different types of ing being that of the City of Hol- 
ndustry accounted for sales totaling nuclear power reactors. Shippingport yoke, Mass., which proposes to build 
ome two billion dollars and in Great Station of the Duquesne Light Co, a 15,000-kw gas-cooled reactor to 
sritain also the commercial value of _ the first large atomic power station in operate a gas turbine. Gas-cooled 
product old in tn field begins to the I S. which will be completed reactors that use the heated gas to 


contribute significantly to the over toward the latter part of 1957, was drive gas turbines are considered as 
all economy of the nation. As men built under this program. a possible answer to the problem of 
tioned in another article in this issue, To stimulate development of small economic power reactors of small size, 
the opening of Calder Hall nuclear and medium size atomic power reac- and the Holyoke project will be 
power station in England, on October tors, the AEC, last year, instituted watched with great interest. 
17 must be regarded as the outstand the second round in its Power Dem- Construction of the Shippingport 
ng event in the power field during onstration Development Program by nuclear power plant near Pittsburgh 
the year asking for proposals to develop and progressed throughout the year and a 
In evaluating the relative progress construct power reactors in ranges number of the components were be- 


n England in the nuclear power field running from 5000 kwtoa maximum ing installed at the year’s end, 
as compared with that in the U.S of 40,000 kw of electricity. Seven among them the 230-ton, 33-ft-high 
allowance must be made for the fact organizations made _ proposals for 

















that the fuel situation in Britain is ‘* ilding small-scale reactors under 
much more critical than it is in this his program, 4 of which were ap- 
counts It imposes a degree of ur ‘roved by the AEC by the end 
gency in the development of atomic of the year. These are as follows: 
power there, that does not exist here Rural Coéperative association which 
On th de of the Atlantic we are plans a 22,000-kw boiling water 
inclined to feel that we still have reactor at Elk River, Minn.; Wolver- 
ample coal and oil reserves and that’ ine Electric Coéperative, planning a 
we can be more deliberate in develop 10,000-kw homogeneous reactor at 
ing an atomic power industr Hersey, Mich.; Chugach Electric As- 

The policy of the U. 8S. Atomic sociation jointly with Nuclear De- 
Energy Commission is to try out velopment Corp of America, involv- 
arious reactor designs during the  inga10,000-kw sodium-cooled, heavy 
next ears so that when it becomes water moderated reactor at Anchor- 





expedient for us to build atomic age, Alaska; and the City of Piqua, 
power plants we will have a number Ohio, which plans a 12,500-kw or- 









Figs. | and 2. A new experimental nuclear 
reactor of revolutionary design, known as a 
slow-fast reactor has been placed in opera- 
tion at Argonne National Lab. At the left is 
shown the control room of this reactor 
(ZPR-V). Above is a view showing a fuel ele- 
ment being lowered into the fast region of the 
reactor. This reactor operates at zero power, 
the fast section being dependent upon nev- 
trons generated in the slow section of unit 














Forges Ahead the World Over 
































A 








reactor vessel which is one of the 
major pieces of equipment. The con- 
struction of this 8!»-in. thick steel 
vessel, made with the precision of a 
watch, was one of the most difficult 
fabrication ever undertaken. 
The vessel was built at Combustion 
Engineering Co’s new nuclear power 
facilities at Chattanooga, Tenn. Two 
of the Foster Wheeler primary heat 
exchangers for Shippingport had also 
arrived on the site early in the fall. 

In the meantime, work on the 
design of three other large nuclear 
power stations has been progress- 
ing. These are, respectively, the 
180,000-kw boiling water reactor at 
Dresden Station of the Common- 
wealth Edison Co near Chicago, the 
140,000-kw pressurized water plant 
of Consolidated Edison Co at Indian 
Point, N. Y., and the fast breeder 
reactor of the Detroit Edison Co 
Power Reactor Development Corp). 

Construction on the Common- 
wealth Edison plant is expected to 
begin in the spring of 1957 but the 
5000-kw prototype boiling water 
plant built by the AEC at Argonne 
National Laboratory was expected 
to go into operation early in 1957. 
The construction of the Detroit Edi- 
son fast breeder, however, has hit a 
snag as a result of the challenge by 3 
labor unions concerning the safety of 
locating the fast breeder at the La- 
goona Beach site near Detroit. The 
union charges are based on a June 
Report to AEC by its Advisory Com- 
mittee on Reactor Safeguards, stat- 
ing “that there is insufficient informa- 
tion available at this time to give 
assurance that the PRDC reactor 
can be operated at this site without 
hazard.”” As a consequence, the 
unions have petitioned the AEC for 
public hearings on the case, and this 
petition has now been granted. The 
precedent-setting administrative 
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Fig. 3. This is the sort of complexity we 
get into in the design of heat exchang- 
ers for nuclear power plants. This 
shows a model of a liquid-metal heated 
steam generator designed by Griscom- 
Russell Co. It incorporates numerous 
safety features for the prevention of 
leaks and the monitoring of leakage 


hearing was set to open on December 
10 in Washington. 

This fuss over the fast breeder, to 
gether with other controversial mat- 
ters is expected to stimulate a drive 
in the next Congress to reorganize 
the Atomic Energy Commission. The 
change would call for a clearer sep 
aration of the licensing and regula 
tory functions from the operational 
activities of the AEC than is pro 
vided in the present set-up. Ti: r 
was considerable resentment and 
criticism on the part of Clinton 
Anderson, Chairman of the Joint 
Congressional Committee and Rep 
Chet Holifield at the AEC’s refusal, 
at first, to reveal the details of a 
safety report on the proposed fast 
breeder reactor. 

There are other areas of strife be 
tween Congress and the AEC. The 
Gore Bill which would have had the 
government build six reactors to 
“demonstrate the practical value of 
utilization facilities for industrial and 
commercial purposes”’ was defeated 
in the last Congress but it is bound to 
come up again in the next. Senator 
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Gore maintains that our present pro 
gram of nuclear power development 
is inadequate; that it is being delayed 
by roadblocks; that the U.S. is losing 
the atomic power race to the Soviet 
Union and Britain. Gore implies that 
the Electric Utilities are not pushing 
nuclear power fast enough and that 
the government should step in and 
build large commercial reactors. 
While the Gore Bill was defeated, 
the issue is far from dead, and at the 
Atomic Industrial Forum annual 
meeting in Chicago last September, 
Rep. Melvin Price issued a warning 
to industry on blind opposition to the 
Gore Bill. He pointed out that both 
the proposed indemnity program and 
the Government reactor acceleration 
program would be brought up early in 
the next Congress. This warning had 
its effect upon the electric utility peo 
ple in the organization of a task force 
for technical appraisal of nuclear 
power development by the private 
electric power industry through the 
Edison Electric Institute. Primary 
objective of this task force is to accel 
erate nuclear power development. 
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Fig. 4. Here is a partial view of the huge ten billion electron- 
volt synchroproton accelerator at the big research establish- 
ment of the USSR Academy of Scierice at lvankovo, 80 miles 
north of Moscow. This is the largest unit of its kind in the world. 
The magnetic structure of this unit has o diameter of 200 ft 


volved in this 


While polities is in 
nevertheless 


controver there is 
need for greater speed in this country 
in the construction of actual nuclear 
powe! because of the almost 
explosive the demand for 
which we can expect during 
years of this century 


plant 
rise if 
the remaining 
there are not too many, only 43. 
True, we still have tremendous fossil 
fuel resources and it is also true that 
disco, new petroleum, coal 
and natural gas fields have been ex 
tensive during the past 25 years 
New exploration methods and min- 
ing techniques have combined to in 
both the supply and the 
proven reserves of fossil 
fuels. This has led many to believe, 
unwisely, that the limit to con 
fuel resources is so remote 
as to be no cause for concern to this 
and the next few generations. A 
realistic appraisal of the world’s en 
ergy resource however, will show 
that this kind of thinking is not only 
contrary to the truth but dangerous 
As pointed out in other pages of 
thi ection, by 1975 or 1980, the 
Linited States one of the World's 
leading producers of conventional 
fuels will have to begin to rely on 
nuclear energy for a sizable part of 
its power A significant index 
of the degree of American concern 
with the imminent energy shortage is 
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the prediction that by the early 1960's 
all major U. S. Naval vessels author- 
ized for construction will be propelled 
by nuclear power. 


Atomic Power in Other Countries 
Interest in the development of 
atomic power in other countries is 
more vital than it is in the U. 8. be- 
cause of the greater lack of conven- 
tional fuel resources. In Great Brit- 
ain, the scope and intensity of the 
atomic power program has no prece- 
dent in British industrial history. The 
completion of Calder Hall station, 
the world’s first large atomic power 
plant, in 3 years was a magnifi- 
cent feat which should compel the 
admiration of the entire world. 

Calder Hall, however, is only the 
first of at least 12 such, or much 
larger, stations which Britain plans 
to build during the next 10 years. 
Work on several of these stations is 
going ahead full speed and the de- 
sign departments of many British 
manufacturing firms have worked 
around the clock seven days a week 
during the entire year. 

Since the British atomic program 
was first announced, the capacity 
of the Calder Hall type of station 
has been doubled. Operating temper- 
atures and gas pressures have been 
raised. Of great importance in the 
English program is the rapid progress 
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in the construction of Dounreay Sta- 
tion in the north of Scotland, incor 
porating a sodium-cooled fast breeder 
reactor of 60,000 kw electrical capac- 
ity. A full-scale prototype of this fast 
breeder is now running at zero energy. 

President Eisenhower’s offer to 
make available to other countries en- 
riched nuclear fuels, has been ac- 
cepted by a number of foreign coun- 
tries, and bilateral agreements have 
been made with some 37 different na- 
tions. Of these agreements, 31 are 
research agreements providing for 
fuel for research reactors and for 
exchange of unclassified information. 
Significant progress in atomic devel- 
opment is being made abroad and all 
European countries are actively en- 
gaged in various projects ranging 
from the installation of research re- 
actors and accelerators to the start- 
ing up of atomic power plants. 

An important development is the 
formation of Euratom, a Western 
European atomic pool that will make 
the 6 coal-steel pool countries an in 
dependent first-rank power in peace- 
ful nuclear energy industry. Eura- 
tom's first main task will be the 
promotion perhaps even eventual 
ownership — of a number of common 
installations. Among them, the high- 
est priority is assigned to a U-235 
separation plant. Important in this 
connection is the reported discovery 
in Germany of a relatively cheap way 
of separating uranium isotopes. Ger- 
man industrialists think that the new 
method may cut costs by 24. During 
the year France became the second 
country, after Russia, to have a 
nuclear power plant in operation 
when her G-1 reactor at Marcoule 
went into operation. This is a dual- 
purpose plant which will produce 33 
pounds of plutonium a year and, at 


Fig. 5. A general view of Great Brit- 
ain's Calder Hall Station which was 
opened by Her Majesty Queen Eliza- 
beth on October 17. It is the world’s 
first large nuclear power station and 
the plant was constructed in record time 





the same time, generate 40,000 kw of 
electricity. 

Like Britain, France may go to 
liquid-sodium-cooled reactors for her 
second-stage power reactors. The 
French have been doing considerable 
work on beryllium, and report getting 
reactor grade BeO at 2.95 density, 
higher than is available in the U. S. 
Sweden has plans for 4 power reac- 
tors, the first, R3a, will deliver 90,000 
kw of heat to a power plant by 1960. 
East Germany will build her first 
nuclear power plant near Neubrand- 


Fig. 6. Erection of test tank for refueling 
procedures in nuclear power reactors. 
This is part of the new Atomic Power 
Equipment Department of General 
Electric Co and is designed specifically 
for development work on 180,000- 
kw Dresden Station, near Chicago 


enburg in Mecklenburg 65 miles due 
north of Berlin. It is scheduled for 
operation in 1960. Russia has ambi- 
tious plans for atomic power develop- 
ment and is scheduled to build 10 
different types of reactors in the cur- 
rent 5-year plan. 

A notable event of the year was 
the address of the Soviet scientist, 
Kurchatov, at the British Atomic 
Energy Establishment at Harwell, on 
the Russian experiments on controlled 


effort) was completed, The project 
is growing so rapidly that the staff is 
already able to utilize all the facilities 

Russia was the host to scientists 
from countries all over the world 
upon the occasion of the Interna 
tional Conference on High Energy 
Physics, held in Moscow early last 
May. This was a high level meeting, 
attended by 200, including 4 Ameri 
can physicists. At this meeting it 
became obvious that the Russian 
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Fig. 7. Drawing showing the layout of the new Dresden Station of the Common- 
wealth Edison near Chicago. The reactor will be housed in the | 90-ft steel sphere 


thermonuclear processes the so 
called fusion process for developing 
power from the fusion of light ele 
ment nuclei. He detailed Russian ex 
perience as no other government has 
The development of the fusion proc- 
ess is of the utmost importance to the 
world because if it can be attained it 
would insure an adequate supply of 
energy for all time to come. Both the 
U. S. and Britain are working in this 
field but neither country has divulged 
information concerning progress or 
the lack of it. Recently the new 
$500,000 laboratory built for Project 
Matterhorn (the Princeton group of 
the Project Sherwood fusion power 


physicists were equal to the best 
physicists of the west in this field 
The character of the papers and the 
discussions was the same as in any 
other specialized scientific conference 
Never was there any feeling of ten 
sion or rivalry between representa 
tives of different nations. The dele 
gates were shown the 2 large accel 
erators, first, the 680-Mey proton 
synchrocyclotron, and later the 10 
Bev bevatron. Everybody was im 
pressed by the excellent layout of the 
laboratories but particularly with the 
high quality of the instrumentation 
and the lavish and expensive way in 
which everything was equipped 





Power Engineers Continue Steam, Hydro, 


Utilities:—-Supercritical steam plants; turbine-driven high-speed bf 
pumps; coal pipelines; 450,000-kw turbine generators; more auto- 


matic control; pumped storage; underground hydro; gas turbines. 
Industrial plants:—Small pressurized, supercharged and package 
boilers; new stokers and firing methods; fluid coke burning; waste 


fuels; rising coal consumption; high-temperature hot water systems 


the de 
power, 


1)' RING the year, 
velopments in nuclear 
and in the supercritical steam power 
plant snow under construction, have 
been watched with great interest by 
all power engineers. Nevertheless, the 
field as a whole continue to 
build and operate conventional types 
diesel and hydro plants to 
meet ver-increasing demand for 
more and more power, as explained in 
This is being 
success and 
plant and 
efficiency 


past 


must 


of steam, 
tne e 


the preceding articles 
done with remarkable 
with much progress in 
equipment design and in 
improvement 

As our grow in 
capacity, larger and larger units are 
needed. These are designed for better 
and better and reliability 
To secure both thermal efficiency and 
and 


ystems size and 


economy 
compactness, steam 
temperatures are raised 

Aside from the six units now sched 
uled for supercritical pressure opera 
tion, a large number of the newer 
units will operate at pressures of 1800 
psi to 2400 psi and temperatures of 
1000 F, and some at 1050 F and 1100 
F. The Eddystone supercritical 5000 
is designed for 1200 F and 
the other large units for 


1150 F 


pressures 


pst unit 
several of 
1100 and 





Fig. 1. Monument to Courage, first 
5000-kw turbine generator for Fisk 
Station of CE Co rededicated by G-E at 
Schenectady (PoE, December 1956) 


Many of the newer units are of 
200,000-kw capacity or thereabouts, 
but several of 300,000 kw capacity 
and over are to be installed, like 
those for Con Edison and Philadel- 
phia Electric. But the AG&E system 
will go farther and has ordered two 
units of 450,000 kw each. Some engi- 
neers are even predicting that much 
larger units can be and will be built 
in the future. A number of stations 
now have individual station gener- 
ating capacities of 1,000,000 kw or 
more, 


Power Station Heat Rates: In the 
utility field, five years ago, only two 
plants had heat rates below 10,000 
Btu per kwh. In 1955 there were 41 
below that. A number of the new sta- 
tions, according to FPC, have heat 
rates like these: Philip Sporn 9341 
Btu per net kwh; St. Clair, 9220 Btu 
per net kwh; Kanawha River 9151; 
Clifty Creek 9143; and best of all on 
the FPC list, Kyger Creek with 9110 
Btu per net kwh. Even this fine rec- 
ord has now been broken by PSE&G 
Co's Burlington Unit No. 7, which 
for six months had an average heat 
rate of 9090 Btu per net kwh. But 
there is more: plants now being 
planned will have heat rates of 8500 
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Btu per net kwh. Still more: the 
Eddystone 5000-psi 1200-F plant* 
is expected to have a heat rate of 
8016 Btu per net kwh. 

Linden Station of PSE&G will ex- 
change process steam for fuel with a 
nearby Esso refinery and also supply 
electricity to the refinery. As a result, 
Linden should have an overall ther- 
mal efficiency in the neighborhood of 
54 per cent. 

Heat rates like these result from 
careful attention to the design of 
every detail of the plant. How many 
boiler feed pumps are required and 
how shall they be driven and at what 
speed? What fuel, fuel handling and 
firing method? Shall the furnace be 
pressurized? What pressure levels for 
the various feedwater heaters? What 
water treatment? Disposition of 
drains? These and a hundred other 
details can save Btu. 


Steam Generating Units: For the 
utility plants, single units of well over 
1,000,000 |b of steam an hour capac- 
ity are becoming common in the 
newer installations; two are planned 
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Fig. 2. This Westinghouse 200,000-kw turbine generator, Unit No. 7 at Burlington 
Station (PoE June '56) was most efficient unit in 1955, operating with heat rate of 
9090 Btu per kwh. Steam conditions 2350 psig, 1100 F; reheat to 1050 F. Care- 
ful attention to all details of its design contribute to this good performance 





IC Progress, Awaiting Nuclear Power 





for just under 3,000,000 Ib per hr for 
the proposed $50,000-kw units. For 
the Eddystone supercritical plant, a 
2,000,000-lb-per-hr foreed-circulation, 
once-through unit will make the 
steam. 

In industrial plants, demand for 
fire-tube package boilers up to 10,000 
lb per hr continues to increase. A 
recent development here is a small 
unit suitable for a single building 
heating system. Water-tube package 
units up to 25,000 to 30,000 lb per hr 
continue to be used frequently. But 
the average industrial boiler is around 
50,000 lb per hr capacity. 

Industrial steam pressures on the 
whole continue to be about 200 psi 
and below. The utilities continue to 
take over an ever-increasing propor- 
tion of the industrial electric power 
load, yet steam turbine generators for 
industrial plants continue to be in- 
stalled, in capacities from 1000 to 
8000 or 10,000 kw. But these form a 
constantly-decreasing percentage of 
our total generating capacity. 

In both the industrial and central 
station fields, there has been much 
interest in the turbo furnace unit of 
Fig. 7, particularly for its effect in 
reducing stack dust emissions. There 


has also been interest in the increas- 


Fig. 3. Forced-circulation, once-through 
CE Co steam generator, supplies 
2,000,000 Ib per hr, 5000 psig, ! 200 
F for Westinghouse turbine generator 


ing number of high-temperature hot 
water heating systems installed at 
various Air Bases and Navy Yards. 
Not too many industries have used 
them in this country yet, but a recent 
industrial installation in the U.S. will 
be described here soon. 

Recent development is the super 
charged boiler (PoE, June 1956) in 
comparatively small size, Fig. 8, in 
which a gas turbine drives a com- 
pressor to supply combustion air, the 
combustion gases from the _ boiler 
driving the gas turbine. 

General trends in water treatment 
continue as they have for several 
years increased use of demineral 
izers where applicable, yet reliance 
on hot process lime-soda and zeolite 
processes for many conditions, Sev 
eral installations for purifying very 
brackish water or sea water for do 
mestie and industrial uses have been 
made in this country and abroad. 
Some use steam evaporators or com- 
pression type evaporators, some use 
ionic methods. 


Fuels and Firing Equipment: Fun 
damentals remain the same but de 
tails are being refined. For the utili 
ties, pulverized coal is still the base 
fuel. Some simplification of handling 
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Fig. 4. At Eddystone supercritical plant, 
closed-circuit air-heating system and 
low-level stack-gas economizer, de- 
signed to cool stack gases to 200 F 


methods for coal into and in the 
plant, as at Burlington, help to re 
duce firing costs. 

For industrial several new 
forms of the vibrating grate stoker 
have been developed by manufac 
turers. Installations of these are now 
being made and performance data on 
them will be reported later. There is 
interest in burning a new refinery by 
product, fluid coke (PoE, November 
1956). Industrial boiler plants are 
burning oil and gas wherever the 
supply is firm; but the coal industry 
is beginning to find ways of meeting 
this competition by improving coal 
firing methods and equipment, espe 
cially in smaller plants. Industry is 
doing its best to use waste heat and 
waste fuels such as blast-furnace gas, 
black liquor, wood waste and the 
like. 

Important development of the year 
has been the construction of the 110 
rnile coal pipeline (PoE, October 
1956) through which coal is to be 
pumped by Pittsburgh Coal Co from 
Cadiz, Ohio to the new Eastlake Sta 
tion at Cleveland 


use, 


Boiler feed pumps: As the turbine 
generator units and steam generating 
units have increased in size during 


Fig. 5. Section of condenser tube 
sheet with welded tubes, developed 
by Allis-Chalmers. First unit of this 
type, a 90,000-sq ft condenser 





the past three or flour years, a new 
situation has arisen in the field of the 
boiler feed pump. For many years, 
economical boiler feed pump 
was considered to be the electric 
with a turbine-driven 
pump for standby. For speed control, 
the fluid drive was often used with a 
tant speed motor 

However, as main unit sizes in 
creased, it was found that the boiler 
feed pump required power of 4000 or 
6000 hp and upwards and in one re 
$25,000-kw unit, will 
hp. Furthermore, as 
pressures and temperatures rose and 
large boiler units required larger and 
larger amounts of feedwater, the only 
way to do this was to increase pump 
peeds to 6000 or 7000 rpm, far be 
ond the 1800 and 3600 rpm of elec 
tric motor This would keep down 
ize and operating problems ol 
pump itself. But with standard 


most 
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motor, steam 
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Fig. 7. Turbo furnace by Riley for firing 
any fuels and refiring fly ash, designed 
to eliminate fly ash emission and disposal 
problem and soot and slag blowers 


motor drive, a step-up gear would be 
necessary to get the required pump 
speed, 

Consequently, for these new high- 
speed pumps, the steam turbine with 
a most efficient speed between 5000 
and 7000 rpm, driving the pump 
direct, seemed the logical solution. 

Here a choice between two meth- 
arose. If the high-speed pump 
was to be driven by a steam turbine, 
why not let the main turbine genera- 
tor drive it through a fluid coupling 
and, if necessary, a step-up gear? The 
main turbine generator in these large 
sizes, above 200,000 kw, cannot have 
direct-driven exciters, because of the 
commutation problem. So the boiler 
feed pump can go on that end. 

Units of this type are being planned. 
First to be announced was the plan 
for a 12,000-hp Byron-Jackson 3510- 
rpm pump to be driven through an 
American Blower fluid coupling by 
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Fig. 8. Diagram of new Foster- Wheeler 
supercharged boiler; gas turbine can 
also drive electric generator; unit can 
also combine with steam turbine cycle 


Fig. 6. For driving high-speed boiler 
feed pumps direct at 5610 rpm, this 
G-E 6230-hp steam turbine has been 
developed. Takes steam at both 600 
psi and 2400 psi; for Glen Lyn Station 


the new GE 300,000-kw turbine gen- 
erator at Astoria Station. For start- 
ing and standby, there will be two 
separate motor-driven pumps. Ad- 
vantages are a large capital invest- 
ment saving and elimination of con 
trols, piping, auxiliaries, and saving 
of space. 

Recently announced were two new 
Westinghouse 290,000-kw 2350-psi 
turbine generators to be installed in 
the Bergen station of PSE&G. Tur- 
bines are cross-compound but with 
low-pressure section running at 3600 
rpm instead of 1800. The two sections 
each drive an identical electric gen- 
erator and on each shaft is mounted 
a high-speed '4 capacity boiler feed 
pump driven through a step-up gear 
and a fluid drive. A motor-driven 
pump of !4 capacity will be used for 
standby. This plan is expected to 
save about $500,000 in first cost. 

In contrast to these methods, Gen- 
eral Electric is also producing a sepa- 
rate specially-designed steam turbine 
for high-speed boiler-feed-pump drive 
with big turbine generators (PoE, 
October 1956). First of these units, 
just shipped for the 225,000-kw unit 
at Glen Lyn, is shown in Fig. 6. Feed 


Fig. 9. For new large units like this 225,- 
000-kw turbine generator at Glen Lyn, 
separate steam-turbine-driven 622- 
hp boiler feed pump is used, shown at 
right hand corner of model. New devel- 
opment this year, as explained in text 
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pump turbine is 6230 hp, 5610 rpm, 
driving a Worthington pump direct 
at that speed. This plan is expected 
to increase the saleable kilowatt-hour 
output of the main unit by about 4 
per cent and to produce a reduction 
in plant heat of from 10 to 20 Btu 
per kwh. Two other utilities, Niagara 
Mohawk and Cleveland, have also 
ordered separate boiler-feed-pump 
turbines of this type and about 15 
quotations have been made to other 
utilities. 

For the Eddystone supercritical 
unit, Westinghouse has also designed 
a special 5000-hp 5190-rpm steam 
turbine to drive the high-pressure 
feed pump, the low- and intermediate- 
pressure pumps being driven at con- 
stant speed by induction motors. 
See ASME papers in footnote.) 

The centralization of power plant 
control, which has been going on for 
some years now, must go still farther 
for the future very large units. Fore- 
seeing this trend, control engineers 
and manufacturers have been devel- 
oping control systems using electrical 
and electronic computers and co- 
ordinating devices that can operate 
a plant and even a complete system 
automatically, to give optimum per- 
formance. 

Leeds & Northrup has its idea am- 
plifier. Westinghouse has developed 
an automatic dispatch computer 


Fig. 12. Components of electronic system by B&W and 
Bailey to analyze operation of steam generating units, 
collect information from as many as 500 different locations 


Fig. 10. (Left) Field 
assembly of 226- 
in. impeller runner 
for Hiwassee re- 
versible pump tur- 
bine (PoE, May 
1956),world'slarg- 
est, built by Allis- 
Chalmers Mfg Co 


Fig. 13) representing generation in 
11 steam stations and one hydro sta 
tion of West Penn Electric system. 
It shows optimum dispatch of power 
for the various units. 

Also tried out at West Penn’s 
Springdale Station is a newly devel- 
oped B&W-Bailey electronic system 
(Fig. 12) that analyzes operation of 
a large steam generating unit, tele- 
metering its results to a large elec- 
tronic computer that analyzes per- 
formance. Kansas City Power & 
Light Co’s system load is automati- 
cally dispatched by a G-E automatic 
dispatching system (Cameron and 
Mueller, ASME No. 56-4-215). Neches 
Power Station has a Panellit informa- 
tion center for its 6 turbine-boiler 
units. After installing the system, 
sufficient personnel were released to 
man new units. The installation is ex- 
pected to pay for itself in 3 years 
(Reich & Gurney, ASME No. 56-A 
219). 


Gas Turbines: For a southern in- 
stallation, a 15,000-kw open cycle gas 
turbine is now under construction, 
biggest one yet for continental U. S., 
but a 20,000-kw unit has been or- 
dered for installation in Puerto Rico. 
These are the largest stationary units 
in U.S. for electric generation, Over 
50 units, 1800 to 7000 hp, are driving 
pipeline compressors. 


Fig. 11. Section through Haas power 
house of PG&E on Kings River; to be 
first large underground p'ant; see text 


Hydroelectric: Total orders for hy- 
draulic turbines rose from 4,628,000 
hp in 1955 to 7,595,000 on order and 
scheduled for shipment on Oct, 1, 
1956. There was only a trickle of 
orders for hydro equipment in 1954, 
but activity was great in 1955 and 
1956. However, hydro plants still 
supply only about 20 per cent of our 
total power. 

World’s largest pump turbine, at 
Hiwassee plant of TVA, went into 
operation during the year. As a tur 
bine, it develops $0,000 hp; as a pump 
it runs at 102,000-hp. Its 266-in 
runner, Fig. 10, sets a record for size 

Interesting development on the 
West Coast is PG&E’s plan for the 
first large underground hydro plant 
in the U.S. It will be the Haas plant 
on Kings River development, will be 
500 ft vertically below the surface, 
Fig. 11, and will contain, according 
to Johnson, Dinapoli and Cooke be 
fore AIEE, two vertical-shaft, multi 
nozzle impulse turbines, each of 
92,000 hp driving a 75,000-kva 
generator. 


Fig. 13. Automatic dispatch computer by Westinghouse, for 
West Penn system, co-ordinates generation data in || steam 
stations and | hydro station for optimum system economy 





New Horizons 


Spur Electrical Progress 


Continued growth of electrical demand in coming decades will stress 
industry's efforts to the utmost. Increasing complexity of the electrical 
art demands higher educational levels for electrical engineers. Dwin- 
dling fossil fuels make new energy conversion processes imperative 


1)’ RING the year just past the tors of 265,000 kw, but still larger 
amount of electrical energy gen units will be built as the capacities of 
erated by the electric utility and in systems grow larger 

dustrial power plants in the United Activity in the electrical field 
States reached the staggering total touches almost every area of human 
of more than 700 billion kwh. This endeavor. It involves equipment such 
ts over 4200 kw for each as the Mountaineer, the world’s larg- 


represer! 
est power shovel, so huge that it car- 


man, woman, and child in the nation 
To produce this energy required ar ries a passenger elevator in the hol- 
installed generator capacity of 13 low center pin of the gear on which 
million kw, almost 119 million of the boom structure rotates, to tiny 
which are in the publicly and pr transistors no larger than the head of 
ately owned utility stations. Thi a match for use in hearing aids. It 
electric power! production repres¢ nt 
approx matel 10 per cent ol tne 
world total 
4 look at the chart showing the 
rise in generating capacity in the 
United States through the years (Fig 
1) shows that the installed capacit 
in 1956 more than twice as much 
as it was 10 years ago, in 1945. At 
that time the installed capacity wa 
63 million kwh. While this doubling 
ot capacit impressive, of even 
ater significance is the sleepness 
he slope of the growth curve at 
present time it shows no sign 
of leveling off. Indeed, a study of the 
factors and conditions underlying the 
yrowth of the electrical demand 
shows nothing to indicate any dimi 
nution in decades ahead 
By 1966 the installed generating 
capacity will be around 270 million 
kW The addition of such a tremen 
dous amount of new generating ca 
pacity together with all it implies in 
the way of transmission and utiliza 
tion equipment, during the next 
decade provides a challenge that will 
tax the skill, knowledge, and ingenu 
itv of the electrical industry to the 
utmost. Even now, we are building 
electric generating units of 450,000 
kw capacity single-shaft genera 
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Fig. |. Chart showing the increase in the demand for electrical energy in 
the United States. By 1966, installed capacity will reach 270 million kw 


deals with synchrocyclotrons used in 
nuclear research developing energies 
of 10 billion electron volts as well as 
with delicate electro-biological tech- 
niques for measuring the infinitesimal! 
electric potentials arising in a single 
optic nerve fiber resulting from the 
impact of a few quanta of light energy 
on the retina of an eye. More and 
more, we are discovering that all 
biological and chemical processes are 
electrical in nature. By means of 
the electrocardiograph we measure 
the electrical impulses produced in 
the heart. The electroencephalograph 
similarly, records electrical activity 
in the brain. Now the electrical re- 
sponse of the retina of the eye can be 
recorded by the electroretinograph. 

Electrical equipment enters into 
almost every aspect of our existence. 
Even such purely mechanical devices 
as machine tools, in addition to being 
powered by electric motors, are now 
controlled by electronic systems, in- 
deed in some instances the human 
operators of such machines are being 
displaced by electronic computers. 
Even routine engineering design is 
being done by computers. Mechani 
cal engineers, for example, in the de- 
sign of power plant piping systems 
find that the use of the electronic 
computer can save them weeks of 
laborious calculation. By feeding di- 
mensions taken from isometric draw 
ings into the computer, the machine 
turns out results in a matter of hours 
that otherwise might take weeks to 
attain. 

In short, electrical engineering has 
become a very complicated business 
and is steadily becoming more so. 
This is true, first, with respect to the 
level of technology with which the 
electrical engineer is involved. A 
transistor, for example, is more diffi- 
cult to understand, has more compli- 
cated properties, and is far more 
difficult to manufacture than the 
vacuum tube which it is beginning to 
replace. A large interconnected elec- 
trical transmission and distribution 
system is more difficult to design and 
maintain in a state of stability than 
smaller systems, and requires far 
more complex control and regulating 
apparatus. Second, once a new and 
complex electrical device is created, 
the electrical engineer immediately 
proceeds to combine it with other 





equally complex devices to produce a 
system that is still more involved. 
Basically, the principle of the 
alternating-current generator is rela 
tively simple, and in years past, when 
machines were small, and natural 
cooling was the rule, the designers’ 
problems were quite simple. This is 
not so today when, in the large ma 
chines now under construction, the 
electrical engineer combines the mag- 
netic and electrical structure of the 
machine with elaborate “ plumbing’”’ 
and heat exchangers for 
forced cooling with liquids and gases. 
The first generator using liquid cool- 
ing of the stator conductors is now 
in operation at Eastlake Station in 
Cleveland but it probably will be 
only a matter of a few years before 
we go to liquid cooling of the rotors 


systems 


of such large machines 

Another branch of electrical engi 
neering which formerly was quite 
simple but is now growing in com 
plexity is that involved with magnetic 
materials. Here we are concerned 
with such things as cermets and many 
new alloys which produce powerful 
permanent magnets. Most of us are 
familiar with the powerful magnetic 
properties of nickel-cobalt. Now un 
der investigation is a new magnetic 
material involving manganese and 
bismuth. Westinghouse Electric Corp 
carried out the major research in this 
material under the leadership of Dr. 
Zener but now the Air Research and 
Development Command (ARDC) is 
studying the material. The superla- 
magnetic properties of pure 
manganese-bismuth have been pre 
dicted for several years but until now 
the pure form could not be attained. 
Aside from their super-strength, the 
manganese-bismuth magnets 
times as much re 


tive 


new 
have at 
sistance to demagnetization as exist 


least ten 
ing magnets 


Fig. 2. Nearly 500,000 kw of America’s 
future electric power is represented in 
these turbine-generator rotors at the 
Allis-Chalmers West Allis Works. The 
76-ton, 1800-rpm rotor on the blocks 
and its 35-ton, 3600-rpm_ partner 
suspended from the crane are for 
a 300,000-kw unit for Detroit Edi- 
son. Another 3600 rpm unit for a 
150,000-kw is shown in the lathe 


Thus, as Dr. F. E. Terman, Dean 
of the School of Engineering at Stan 
ford University pointed out at the 
Fall Meeting of the AIEE in Chicago 
last October, the young electrical! 
engineer today must know more engi 
neering and than was ex 
pected of him 20 years ago. In addi 
tion to familiarity with electrical cir 
cuits and equipment, he must have 
an ever-increasing knowledge of elec 
tronics, be familiar with servomecha 
nisms, and know something about 
such fields as statistics, atomic and 
nuclear physics, and solid state phys 
ics. [f he becomes involved in a diffi 
cult mathematical problem, he is ex 
pected to use an electronic computer 


science 


to get out his answers 

It appears, therefore, that perhaps 
the most challenging problem the 
electrical industry faces to pave the 
way for the tremendous growth dur 
ing the coming years, is in the educa 
tion of its future electrical engineers 
A number of significant changes are 
taking place in curricula for training 
electrical engineers. First, greatly in 
creased emphasis is being placed on 
the basic sciences and on fundamen 
tal engineering principles. Second, 
the undergraduate years are being 
used with increased efficiency. Third, 


the time devoted to college training 
is, on the average, being extended 
Fourth, adult education is growing in 
importance 

There is much more to the problem 
of engineering education, however, 
than merely changing the curricula 


in our better colleges, Of far greater 
importance is the need to stimulate 


interest in engineering and science at 
the lower educational levels in the 
grade and high schools. As pointed 
Admiral Rickover, 
in education is dealt 
and effectively, the 
machinery which sustains our level 
of material prosperity will begin to 
slow down, endangering not only our 
economy but also our position in the 
world. Last year, in the United 
States, we graduated only 23,000 en 
against a reported 


out recently by 
unless this crisis 
with promptly 


gineering student 
63,000 in Russia 

A specific aspect of the problem is 
our failure to identify and develop 
our talented youth. Half of our chil 
dren who are endowed with the abil 
ity to enter college do not do so, For 
every high school graduate who even 
tually earns a doctoral degree, there 
others who have the 
to achieve that de 
If our schools have 


are fwently-five 
mental capacity 
gree, but do not 








succeeded in in spiring a love of le arn 
ny in these children they would have 
professional men and women 
faced with a 
manpower 
i time when there were 
few places in industry where a doc 
torate in electrical engineering could 
applied. Today, the 
training an electrical engineer 
more versatile and ca 
There is no such 
vertrained electrical! 
today. Rather, although 
a shortage of engineers all 
shortage is greater in the 
higher level of training. “‘Catch-as 
learning from on the job 
experience is not adequate for the 
future, let alone those of 
today, in areas where the technolog) 
ia new and advancing rapidly 

Of considerable interest in the field 
of electrical engineering education is 
the fundamental revision of under 
graduate electrical engineering train 
ing at Massachusetts Institute of 
Technology. The revised curriculum 
comprises a group of 8 core subjects, 
$} of them organized under the broad 
title of Energy Conversion, provide 
electrical engineering students with 
an understanding of the conversion, 
utilization, and control of electrical 
energy. Not mere substitutes for the 
traditional a-c and d-e machinery or 
power transmission subjects, the new 
and its recognize 
imaginative processing ol energy as 
a major responsibility of engineers. 

he curriculum recognizes the re 
cent abundance of new materials, en 
vironments, energy sources and cal 
culating machines, and the fact that 
fields of feed-back control systems 
and automation manifest 2 activities 
that cross the traditional boundaries 
between fields of machinery, elec- 
tronics, circuit theory and communi 
cations. Briefly, it proposes to ade 
quately equip electrical engineers for 
advancing technology in any industry 

The field of energy conversion of 
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deficiency of smentifi 


There was : 


prot tabl be 
more 
possesses, the 
pable he becomes 
thing as an o 
enygineet 
there 


around, the 
eatch-can 


needs of the 


program contents 


fers a number of extremely chal- 
lenging problems to electrical engi- 
neers during coming decades. Among 
the more important of these chal- 
lenges, in the face of our dwindling 
petroleum resources, is the develop- 
ment of a really good, high capacity 
storage battery to power automo- 
trucks and railroad locomo- 
tives. We use 4 times as much fuel 
for internal combustion engines as for 
the generation ol electric power, and 
we pay 14 times as much for the fuel. 
We have based the major part of our 
existence on liquid fuel, yet we face 
the prospect that supplies will soon 
be inadequate even for the present 
population, consequently, we can 
look forward to a profound revolution 
in automotive transportation within 
the next few decades 

Development of fuel cella that pro- 
duce electricity from such gases as 
hydrogen and oxygen, is another field 


biles, 


Fig. 4. The Fuel Cell, a battery that 
produces electricity from such gases 
as hydrogen and oxygen is under in- 


Union Carbide's new 
research Laboratories 


vestigation at 
Parma, Ohio 


Fig. 3. Actual computations for design- 
ing a complete high temperature piping 
system take less than one hour on the 
electronic computer. Blaw-Knox Co 
used this method in calculating pip- 
ing stresses at the Frank M. Tate 
Station of Dayton Power & Light Co. 


which offers possibilities in the proc- 
ess of energy conversion, and some 
progress is being made. 

Where ordinary batteries utilize 
energy obtainable from metals and 
other substances in the form of 
charged particles, recent research in- 
dicates that it may be possible to 
make a battery which will obtain its 
supply of charged particles entirely 
from such gases as hydrogen and 
oxygen. A possible version would in- 
clude two basic unit section One 
section would consist of le of 
porous carbon and a liqu  ypaste 
caustic solution with a space between 
Oxygen gas would stream into the 
space, and its molecules would move 
through the submicroscopic tunnels 
and channels in the porous carbon. 
When the molecules reach the caustic 
layer they form a film, and reactions 
take place which produce negatively 
charged particles. This is the electron- 
consuming or positive section of the 
battery. The other section, the elec 
tron-supplying or negative unit is con 
structed in a similar fashion. It makes 
use of a stream of hydrogen gas 
which reacts to produce positively 
charged particles. 

Most glittering dream of all with 
respect to energy conversion, how 
ever, is the development of a con 
trolled thermonuclear process. This 
would not only provide mankind 
with an unlimited source of energy 
but also, for the first time, make pos 
sible the direct conversion of nuclear 
energy into electric power, without 
the necessity of going through a heat 
cycle. This cannot be done with the 
present type of fission reaction. Fis 
sion is, basically, thermal energy. In 
the fusion process, however, particu 
larly in the deuterium-deuterium 
reaction, more than 24 of the released 
energy is emitted in the form of 
charged particles which, because of 
their electric charge, will not escape 
from the field which confines them. 
Since the confining field is itself 
electromagnetic in character, the in- 
teraction of the released energy back 
on the confining field may, under 
proper conditions, be expected to re- 
sult in the direct generation of elec- 
trical power. This, of course, is theory 
and a great many formidable prob 
lems will have to be met and solved 
before it can ever become a reality. 





Fig. 1. Characteristic curve of a relay, 
i.e., plot of input vs output voltages 


What Does Static 
Switching Mean? 


N RECENT years a number of the 

country’s leading electrical manu- 
facturers have developed switching 
systems requiring no moving parts. 
These systems and components carry 
various trade names, but when used 
individually or as part of an inte- 
grated switching system, they give 
much greater reliability and speed of 
operation than similar systems using 
conventional types of electro-me- 
chanical relays. 

Letters from. our readers have indi- 
cated that many of them are puzzled 
about the basic concepts of these 
switching systems, so here is a brief 
description of the principles on which 
they are based. 

Let us first consider the action of a 
conventional normally open relay. 
Figure 1 shows the relation between 
input and output voltages. When the 
input voltage is less than A, the relay 
remains open and the output voltage 
is zero. At A, the closing voltage is 
reached, and the output circuit of the 
relay might show a voltage of V when 
the relay closes. Any higher voltage 
than A does not affect the output, 
since the relay is already closed. If we 
now reduce the voltage, the relay 
will hold in at a lower voltage than 
the closing voltage, so it will only 
drop out at some voltage such as B. 
Naturally, for any voltage less than 
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Fig. 2. Comparison between a Hypernik-V hysterisis loop 
and that of an early transformer steel. Right: Output vs 
input curve of mag amplifier with positive feedback 


B, it will remain open, with zero out- 
put voltage. 

Static switching devices depend on 
the properties of high-grade ferro- 
magnetic materials. Figure 2 shows 
a comparison between the hysterisis 
loop for a turn-of-the century trans- 
former steel and a modern high-grade 
magnetic alloy. It will be seen that 
with the modern steel a very sharp 
increase of flux density is obtained at 
a particular value of magnetic field. 
By suitable circuit arrangements this 
property can be used to construct a 
magnetic amplifier with positive feed- 
back that gives an input-output 
curve as shown in Fig. 2B, which, it 
will be seen, is very similar to the 
input-output curve for the conven- 
tional relay. 

Another device used is the transis 
tor. Relation between input and 
output for a transistor shows a sharp 
increase in output voltage for a cer- 
tain value of input volts. With suit- 
able circuit design, some of the 
output power of the transistor can 
be fed back into the input to give a 
curve of roughly the same shape as 
that shown in Fig. 2B. This again is 
similar enough to that of the con- 
ventional relay to be able to dothe 
same job. 

Another device which forms part of 
the system is the contactless switch, 











which can be in the form of a push- 
button or limit switch, Figure 3 shows 
the principle of operation, which de- 
pends on the change of impedance of 
a coil. Rotation of the lever-arm 
moves a permanent magnet away 
from the reactor. The core is satur 
ated by the magnet when it is in one 
position, and unsaturated in the 
other. This change in saturation can 
be converted into an on-off function 
with the aid of the other components 
in the system, with no mechanical 
contacts anywhere in the circuit. 

It will be seen that, apart from the 
high speed of operation of these com- 
ponents, they have an enormous ad- 
vantage in terms of reliability. How- 
ever well a mechanical relay is con- 
structed, the constant problems of 
contact sparking, erosion, mechanical 
friction, and jolting are bound to give 
it a shorter life compared with these 
contactleds, frictionless devices. 





Fig. 3. Contactless limit switch. Lever arm rotation moves 
permanent magnet. Reactor core is saturated by magnet 
in one position and is unsaturated in the other position 








How Much Coal in Your Stockpile ? 
.. . - How Do You Know? 


By FRED M. REITER’ 
MPORTANCE OF knowing at all 


times the exact tonnage of coal in 
the plant storage pile is necessary 
for the following reasons: 

1. Coal has an inventory value 
that must be carried in the records 
for financial and tax reports. 

2. Total value of all coal on hand 
and received for current consumption 
must be figured in determining the 
true cost of steam in making the final 
product. The destination cost of all 
coal in storage may have consider- 
able weighted effect on the average 
cost to be charged to production. 
Tonnage in the stockpile must be 
known 

§. When the supply of 
comes affected by mine or transpor- 
tation strikes or delays, car shortages, 
or other failures in the flow of coal, 
the tonnage or days of supply avail 
able in the stored reserve must be 
determined in order to establish a 
program of building up ahead of the 
expected shortage, or for replenishing 
the tonnage after depletion. 

1. When coal prices are scheduled 
to rise or fall, it may be desirable to 
lift or drop the storage level as a 
matter of economics, taking advan 
tage of lower prices for stockpile 
procurement 


Two Methods Used 

There are two methods of learning 
how much coal is in stock: (1) by 
recording input and outgo; the 
amount of coal purchased and re- 
ceived, less the quantity removed or 
consumed; and (2) by measuring the 
volume and computing tonnage in 
the system. Most enterprises do both. 
They run daily, weekly or monthly 
balances between input and take-out, 
then periodically make an inventory 
check of stocks on hand; a conven- 
ient cut-off time is set for taking all 
readings and weights. The daily rec- 
ords and the inventory must check 
within reasonable limits. 

Methods of maintaining constant 
continuing records along with a run- 
ning inventory are many and varied. 
In our firm, there are four separate 
sets of records or reports made up by 
different departments, each for differ- 
ent purposes or to show specific 
objectives. The purchasing and stores 
people derive their specific figures as a 
routine stock control item. 

The Power Production Div. is con 
cerned with the supply on hand as a 
reserve in case the normal daily flow 
of fuel for their boilers becomes 


coal be- 


jeopardized. The Accounting Divi- 
sion studies the financial and fiscal 
angles of money values for the vari- 
ous phases of accounting operations 
for management, stockholders, gov- 
ernment reports, etc. The Auditing 
Department makes up the physical 
inventories and other checks or veri- 
fications of all phases of our fuel 
operations. 


Daily Reports Are Basic 

All of these findings are founded 
upon the basic daily entries or reports 
from the operating departments. 
These daily records are designed for 
the utilization of the International 
Business Machine punch card system 
by our Accounting Department, as 
described in a previous article in 
POWER ENGINEERING *. Each day, 
Fuel Section of the Power Produc- 
tion Division receives shipping no- 
tices from all coal sources, giving car 
numbers and coal identification data. 
Each car of these notices is assigned a 
card on which is punched the num- 
ber, identity of coal, dates shipped, 
etc. (Fig. 1). Each day the data from 
these cards are printed on a sheet 
for internal distribution as “coal in 
transit”’. 

At the same time, the Traffic De- 
partment supplies, to the IBM ma- 
chines, the weights for these identi- 
fied cars as the railroad freight bills 
are received. Every day the coal- 
handling foremen telephone the Fuel 
Section to report the actual cars re- 
ceived, car numbers, and identifica- 
tion data. When the numbers are 
punched on the cards as “received,” 
these cars become ‘‘on hand”’ in- 
stead of “in transit.’”’ During the 
same phone conversation, the cars 
actually unloaded and delivered back 
to the railroad interchange track are 
recorded by the Fuel Section and 
transmitted to the IBM cards. 

The machines drop the cards from 
the collection so that when the day’s 
cards are printed, the unloaded cars 
fail to appear on the records. They 
have been “consumed,” or fed into 
the bunkers for firing; they have been 
removed from inventory. These data 
on cars received and unloaded are 
transmitted to the IBM-machine 
Accounting Department on separate 
station coal reports (Fig. 2), as illus- 
trated. Each station has differently 
colored sheets for quick identifica- 
tion. 
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trucks are weighed at each plant on 
our own scales, the Fuel Section for- 
wards these weight slips directly to 
the IBM-machine department along 
with the unloading reports as a single 
operation. No in-transit entries are 
carried for trucks because these are 
unloaded within two hours after be- 
ing loaded at the North Bend docks 
on the Ohio River near the city of 
Cincinnati. 

Basic record for every ton of coal 
received now rests in the IBM-ma- 
chine system. This coal is carried in 
the machine until the car or truck is 
unloaded, whether into the bunkers, 
pits, or storage pile (or moved out of 
the plant, which rarely occurs). Each 
interested department receives the 
daily summary printed automatically 
from the cards remaining in the sys- 
tem, for each station. The Statistical 
Section puts out a daily report of the 
tonnage burned, along with data on 
power generation, etc., without refer- 
ence to any changes in storage condi- 
tions. 


Sources of Information 

They have several sources for this 
information in addition to reports on 
coal received and unloaded. At the 
end of each month, the Statistical 
Section prints a set of monthly in- 
ventory sheets as the official totalized 
inventory of all coal on hand at each 
station, whether in the storage piles, 
bunkers, pits, cars, trucks, or any- 
where else. This is chiefly for account- 
ing purposes. Similarly, the Purchas- 
ing and Stores Department totals alli 
of the coal on hand at each station for 
the “inventory’’ of that material, 
including stockpiles, cars, trucks, 
bunkers, pits, etc., lumped as one 
sum. 

Power Production Division is inter- 
ested in the coal located separately in 
the storage piles as fuel reserve. Coal 
contained in the bunkers, pits, cars, 
trucks, etc., is part of the pipe-line 
flow of fuel moving to the burners. 
It is not a part of the fixed fuel re- 
serve. Fuel Section segregates the 
coal into each of the types of loca- 
tion: storage pile, cars, trucks, etc.; 
they carry the tonnage of coal con- 
sumed, received, unloaded, left in 
cars, contained in bunkers and pits, 
etc., separately. This is the only 
report that lists coal actually in the 
storage piles. It is made up weekly, 
starting each month fresh with the 
new storage pile content. 

Weekly report data is 
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Fig. 2. (Right) A station coal report; 
each of the stations has its own color 
for easy identification; this is green 


TOTAL 
TRAN (OAL 
Fig. 3. (Below) A weekly report form. 
This is only report that actually lists 
quantity of coal in storage stockpiles 








Fig. 4. (Below) A daily report form 
from one of Dayton P&L's stations sent 
to Fuel Section to verify phone reports 
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Fig. 5. (Right) Another version of form 
in Fig. 4; this is used by different station 
in system but serves the same purpose 














cumulated for each week, across the 
sheet, until the end of the month, at 
which time this report constitutes a 
monthly report that must check with 
the monthly coal report of the Sta- 
tistical Section of the Accounting 
Department; then the next month's 
data is started anew. 


Strike Dents Storage Pile 

Figure 3 shows a weekly Coal 
Situation form reflecting the effect of 
a railroad strike thai took 18,000 
tons out of storage at O. H. Hutch- 
ings Station 

As a check on the reports obtained 
directly by phone from the coal 
handling sections of the stations, the 
Fuel Section receives daily coal re- 
ports from the chief clerks of these 
stations, showing the rail cars and 
truci.s received, unloaded to bunkers 
or storage, or left on hand. Figures 4 
and & illustrate these reports. They 
form the basis of keeping our daily 


car situation as a matter of move- 


ment and supply, for a quick check 
on the uniformity of the delivery of 
our coal. 

After checking with the informa- 
tion received directly irom the coal 
handling departments for possible 
error, the car situation is entered 
daily on a “‘Monthly Coal Sum- 
mary”’ sheet, Fig. 6A, for each sta- 
tion. This summary sheet is main- 
tained informally in the Fuel Office 
for a quick glance at the logistics 
or supply line of our incoming coal. 

Since it takes 5 days for cars of coal 
to arrive, from the date of the ship- 
ping notices or departure from the 
mines, we can visualize whether we 
are running short of coal or building 
up too many cars in transit. Our 
stockpiles will be affected in either 
case. We take out or put in if we run 
short or get too many cars on the 
tracks. 

Column 8 of Fig. 6A tells us the 
total number of cars that are on all 
of these tracks. We may have to un- 
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Fig. 6. Monthly Coal Summary (A) is made up for coal at the company’s stations; 
this informal typewritten sheet provides a quick reference in Fuel Office for 
logistics of supply line. Forms B and C are records used in annual inventory 
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load them all in about 5 days. It is 
the sum of col. 2, cars on hand, in 
yard, and Col. 7, cars on the way, in 
transit. If we burn an average of 40 
cars daily, and our total exceeds 200, 
we are heading for excess coal that 
may have to be put into storage in 
order to avoid demurrage. If this 
total goes the other way, i.e., falls 
under 100 cars total, we are going to 
be out of cars of coal in 3 days. If we 
cannot increase shipment and this 
total quickly, we must remove coal 
from storage piles. 

The cars left over after the day’s 
operation, col. 6, is the sum of col. 2, 
cars on hand at the start of the day, 
less the sum of cols. 4 and 5, cars un- 
loaded into bunkers and into the 
storage pile. Column 2 is the sum of 
col. 6 of the previous day plus col. 3, 
today’s receipts. 

The totals for each week for cars 
received and unloaded to bunkers 
should be equal, if the storage pile is 
to be untouched. It takes careful 
shipping by suppliers, prompt deliv- 
eries by the railroads, and proper 
ordering by the coal buyer to main- 
tain a constant stockpile. Power and 
steam loads must remain constant 
and exactly as predicted by the fore- 
casters of coal requirements given to 
the coal buyer if the status quo is to 
be maintained. It usually requires 
continuous watching and control of 
coal movements by the Fuel and 
Traffic Sections in order to preserve 
the profiles of the storage piles, and 
to keep the cumulative debits safely 
below demurrage credits on our aver- 
aging agreement. 


Inventory Made Yearly 

Once every year a complete physi- 
cal inventory is taken of all of the 
coal on hand. Figures 6B and 6C 
represent two forms used in this an- 
nual inventory for recording at the 
given cut-off time, the coal in bunk- 
ers, pits, cars, trucks, and wherever 
else coal may be found. Coal meter 
readings are recorded during the 
taking of the inventory to check the 
coal removed from bunkers from the 
time of filling to the precise cut-off 
time. Simultaneously the cubage of 
all coal piles, their volume in cu ft, 
is carefully measured and computed 
by experienced survey crews. At the 
same time, our laboratory personnel 
determine by careful multiple sam- 
pling throughout these volumes of 
storage, the average density, in lb 
per cu ft, of the coal in each stock- 
pile. 

By use of these methods, actual 
physical tonnage on all of our proper- 
ties is determined. These are checked 
against the year’s records of coal 
received, burned, left over, or re- 
moved from storage. The two results 
must check to the satisfaction of our 
auditors who watch all of these oper- 
ations personally. It is important that 
good records of all the movements 
and handling of cars of coal received, 
consumed, and left over have been 
kept throughout the year since these 
are the records of our coal stockpiles. 
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Active in promoting reporter session at ASLE meeting in 
Atlantic City were (I to r) F. W. Ocvirk, Vice-Chairman; 
Fred Macks and D. Fuller, Reporters; Stanley Abramovitz, 
Chm, Planning Committee; Don Wilcock, Session Chairman 


ASME-ASLE proves... 
Engineering Meetings Need Not Be Dull 


( NLY BRIGHT SPOT in the 

semi-darkness is a glaring square 
of light criss-crossed by a jumble of 
cabalistic symbols and mystic formu- 
lae, dimly seen . paneled doors 
are shut tight against the intrusive 
world, and the air heavy with rit- 
ual smoke — is stifling a voice 
drones on and on slowly, inex- 
orably, the eyelids droop, the feebly 
struggling will succumbs to the hyp- 
notic spell you sleep 

Are these [you may well ask] the 
rites of a dread and secret order? Not 
at all, simply a factual description of 
the average engineering society meet- 
ing we all attend time after time. Of 
course, after dozing through an hour- 
and-a-half of such a session, we re- 
mark sagely to our neighbor, ‘‘Good 
meeting fine paper.” He, blink- 
ing the sleep from his eyes, agrees 
soberly; after all, neither of us will 
have the other know that we heard 
only the chairman’s opening remarks. 


Try New Approach 

Aware of these impediments to 
general participation in large meet- 
ings, members of the ASM E-Lubrica- 
tion Division and the American Soci- 
ety of Lubrication Engineers de- 
cided to try a new approach at the 
Atlantic City ASME-ASLE Confer- 
ence in October. This approach was 
the socalled Reporter Session, a 
method widely used in Europe and 
one which was partly responsible for 
success of the recent World Power 


January, 1957 


Conference in Vienna and the CI- 
GRE conference in Paris, reported 
in the August and September issues 
of POWER ENGINEERING. 

Best way to describe the Reporter 
method is to report the session at the 
ASME-ASLE Conference during the 
morning of Oct. 10, 1956. 

Notice that such a meeting would 
be held was made in advance public- 
ity, and its occurrence and purpose 
explained in all prior sessions during 
the previous two days of the confer- 
ence. All papers to be presented were 
available in advance; members were 
admonished to study those of interest 
to them and be sufficiently familiar 
with their content so that fruitful dis- 
cussion could develop on the floor 
during the meeting. 

Chairman Donald Wileock opened 
the meeting promptly at 9:00 A.M. to 
a full house of about 200 and again 
explained the procedure to be fol- 
lowed. Thirteen papers would be dis 
cussed; seven in the first half and, 
following a 5-min break, six in the 
second half. 

A microphone, with an attendant 
to place it near speakers from the 
floor, was located in each of the two 
aisles. (Tape recordings were made of 
all discussions and are to be tran- 
scribed for later distribution and 
written discussion. 

Authors of the first seven papers 
were introduced briefly to the audi- 
ence with a short sketch of their pres- 
ent connection and background to 


establish their authority in the field 
The first reporter, Fred Macks, de- 
voted seven minutes to the introduc- 
tions, then launched into a concise 
discussion of the general area the 
papers would cover. This served to 
orient the importance or significance 
of the individual contributions. 

Macks next presented the high- 
lights of each paper; he also served as 
critic by evaluating the style, com- 
pleteness, and organization of both 
the report and the work it repre- 
sented. He raised questions, indicated 
weaknesses, and pointed out where 
general discussion might bring out 
facts not clearly expounded in the 
paper. This reporting took approxi- 
mately half an hour, then the meet- 
ing was thrown open to discussion 
from the floor. 


Most Sat Tight 

Discussion and comments were 
slow to start. Perhaps this kind of 
meeting was too new to the audience, 
and most merely sat tight and waited 
to see what would happen. Members 
who did rise to speak were generally 
cautious in their comment, praising 
the author fulsomely or mildly, as 
they were minded, then raised their 
points politely. This diffident attitude 
resulted in uninspiring discussion. 
About 14 men took part. 

When no further discussion was 
forthcoming, the reporter declared 
this phase closed and called upon 
each author continued on page 92 
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Effective Scheduling Eases 
Power Plant Start-Up 


After the plant is built, much still remains to be done, and there isn't 
too much time to do it. With only 16 to 20 weeks in which to clean, 
flush, test, and adjust the boilers, turbines, instrumentation, and 
auxiliary equipment, everything must be done at right time. Effec- 
tive scheduling of these preliminary operations is only answer 


By J. H. HUNNICUTT 
DP eapetne. A NEW steam elec 


tric generating station normally 
encompasses a span in time ranging 
from 9 to 14 months; size of the in 
stallation, conditions of operation, 
and extent of innovation determine, 
to a large degree, the length of the 
design period. The construction pe 
riod will range upward of fourteen 
months, and while the design and con 
struction phases may overlap to a 
degree, it is a very rare instance 
when project completion will follow 
the initiation of design by less than 
two years 
It follows that putting into opera- 
tion an vadertaking as complex as a 
power pliant will require great atten 
tion to detail. Furthermore, only 16 
to "0 weeks are allotted to clean, test, 
and run-in auxiliaries, test and clean 
the boiler, adjust instrumentation, 
and finally, to put the plant into 
trouble-free operation. This necessi 
tates close scheduling and elimination 
of all wasted motion 


Organizing Work Force 

Obviously, to accomplish every 
thing necessary to prepare the plant 
for operation within the time allotted 
will require some sort of organiza 
tion, and more important, particu 
larly when the new plant is an ex 
tension to an existing one, codrdina- 
tion between construction forces and 
the operating group. The organiza 
tion will require an experienced and 
capable head and this person, gener 
ally a specialist in the employ of the 
Constructor, should be designated 
in a conference between the Con- 
struction and Operating management 
groups which should be scheduled at 
least 4 months in advance of the 
anticipated date for commercial op 
eration, 

At the same time, the Operating 
Group should detail a person, prefer 
ably a shift foreman or senior oper- 
ator, to assist the Start-up Engineer. 
This person should have the ability 
and authority to order the various 
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systems and components of the exist- 
ing plant into and out of operation as 
necessary without seriously disturb- 
ing the operating plant. 

Such plant operators as can be 
made available should be detailed to 
the actual operation of valves and 
plant components under the direc- 
tion of the Start-up Engineer. Wher- 
ever and to the greatest extent possi- 
ble, these operators should be those 
who will ultimately operate the new 
installation, for this is an excellent 
period with ideal conditions for per- 
sonnel training. 

Finally, the same conference be- 
tween Construction and Operating 
management groups should iron out 
the details necessary to assign the re- 
quired construction craftsmen to the 
preliminary operations group. Given 
proper publicity throughout both 
groups, this should completely elim- 
inate later disputes over which group 
will perform certain jobs. The plant 
operators will operate all valves and 
machinery. The construction workers 
will make all repairs, correct leaks 
and perform such maintenance as 
may be necessary until the plant is 
finally turned over to the operators 
for commercial operation. 


Preparing the Schedule 

To hold duplication of effort and 
attendant wasted motion to a mini- 
mum will require a great amount of 
planning and scheduling on the part 
of those in charge of preliminary 
operation. Obviously, little is achieved 
if the condensate system downstream 
from the condensate pump is flushed 
before the condensate pumps are 
run in, for the running-in of the 
pumps will accomplish this operation 
all over again. 

Certainly the pumps cannot be 
run-in until the condenser has been 
inspected and flushed clean and no 
one would expect to flush the con- 
denser until it had been subjected to 
a hydrostatic test of its flanged con- 
nection to the turbine exhaust and its 
tube sheets. 

The foregoing is used to point out 


the extreme importance of planning 
the proper sequence of operations. 
While this sequence may vary with 
different installations, there are cer- 
tain operations that will hold true for 
the great majority of plants and it is 
intended that subsequent articles in 
this series will be presented much in 
the order that the operations would 
normally occur in this great majority 
of plants. 

Finally, and before the actual work 
of preparing the new plant for opera- 
tion begins, each member of the 
start-up team should be made to 
realize that four major considerations 
affect the ultimate operation of the 
plant. These, in the order of their 
importance, are: 


1. Safety of Personnel 

2. Safety of Equipment 

3. Availability of Equipment 
41. Efficiency of Equipment 


How To Clean Auxiliary Piping 

Of paramount importance in the 
readying of the new steam pliant for 
initial operation is the systematic and 
meticulous cleaning of all auxiliary 
piping. By far the most common 
operational difficulty experienced in 
starting new installations stems di- 
rectly from laxity or outright neglect 
in the cleaning of new piping systems 
preparatory to the actual start-up. 

Few occasions give a greater sense 
of frustration than that experienced 
in having to shut down a new multi- 
million dollar plant due to inability 
to get cooling water to a lube oil 
cooler, or to the bearings of a boiler 
feed pump or fan, or because com- 
pressed air lines to the control in- 
struments become clogged. The time 
to preclude the possibility of such 
failures is well in advance of the 
start-up date and preferably as soon 
as the various lines are completed 
and released by the construction 
forces. 

To present an orderly sequence of 
Engineers 
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Fig. 1. Preliminary operation begins 
at unique unit 5, Rio Grande Station 


operation, only the cooling water and 
compressed air systems will be con- 
sidered at this time. The cleaning of 
condensate and boiler feed water 
piping is a much more involved pro- 
cedure and will be treated later. 


Cooling Water Systems 

Procedures will vary with water 
sources. In those systems utilizing 
make-up from a municipal source, a 
cooling water head tank is usually 
installed and this should be cleaned 
and inspected. Preservatives applied 
by the manufacturer should be re- 
moved by wire brushing. 

The flanged connection at the cool- 
ing water pump suction can now be 
sprung apart and that portion of the 
system from the head tank to the 
pump flushed thoroughly. To obtain 
the benefit of mass velocity flow, the 
head tank should be filled by valving 
off the suction line and then emptied 
through a wide open valve. 

This same procedure will be re- 
peated until clear water, free of weld- 
ing beads and other debris, issues 
forth at the sprung flanges ahead of 
the cooling water pump. Install a 
flat 8-mesh strainer with soft sheet 
gaskets on either side between the 
pump suction flanges and make up 
the joint for service. In cooling water 
systems with a relatively clean source 
of supply, this strainer will be neces- 
sary for the preliminary phase of 
operation only. It should be consid- 
ered a permanent installation in sys- 
tems using water from a lake, river or 
any other source where marine life or 
transient debris is a problem, and in 
such cases should be made of corro- 
sion resistant material. 

With all branch lines feeding from 
the cooling water main valved off, 
pressurize the main with the cooling 
water pump and flush to sewer 
through the valve furthest from the 
pump in the main proper. Continue 
the flushing process by alternately 
opening and closing this valve until a 
clear discharge indicates that the 
main is clean. 


Each cooling line 


water branch 


e - 


Fig. 2. Turbine-generator at Hookers Point Station, Tampa Electric Co, nearly 
ready to go. This is stage when constructor's start-up engineer goes to work 


will now be flushed clean, with the 
pipe unions in the line ahead of each 
piece of equipment being broken un- 
til the branch line effluent runs clear 
and clean. 

All unions should be left 
until the branch lines have 
flushed clean, after which all unions 
will be reconnected and the equip- 
ment cooling boxes and the cooling 
water return line flushed as a unit up 
to the cooling water heat exchanger, 
if such is installed. 

The entire cooling water system 
should be left in a flooded condition. 
Small additions of sodium sulfite to 
the system in quantities sufficient to 
give a 5-ppm sulfite residual to the 
cooling water will aid materially in 
reducing oxygen corrosion in the 
system and keep flow indicator sight 
glasses clean. 


unmade 
been 


Compressed Air Systems 

The compressed air system is 
cleaned in an operation quite similar 
to that used in cleaning the cooling 
system, with the exception that com- 
pressed air, rather than water, is the 
cleaning medium and the air lines are 
blown free of debris. The flushing of 
compressed air lines is not recom- 
mended due to the extreme difficulty 
experienced in later clearing the sys- 
tem of moisture with its attendant 
invitation to corrosion attack. 

The compressed air receiver should 
first be thoroughly cleaned and in- 
spected and the system blown out in 
incremental sections. This can most 
easily be accomplished by timing the 
operation to coincide with the run-in 
period of new compressing equip- 
ment, which will be discussed in a 
later article, 


HERE IS the second of a group of related articles covering the various opera- 
tions necessary to get a new steam-electric power station ready for commercial 


operation. 


The author is an expert in start-ups; that’s his principal job. So he is writing 
on the following steps required to start up a new plant: 


Cleaning of Auxiliary Piping 


Inspecting, Cleaning and Testing of Tanks, Condenser and Feed Water Heaters 


Running in Rotating Equipment 


Cleaning the Boiler Feed Water System 


Sore Spots to Avoid in the Circulating Water System 


Checking, Testing and Pre-setting instrumentation and Controls 


The Boiler 


A. Hydrostatic Test 
B. Boil out and Acid Wash 
C. Setting Relief Vaives 


Biowing Steam Lines 


The Turbine 


A. Hydrostatic Test of Hydrogen and Lube Oil Coolers 


B. Air Test of Hydrogen Cooling System 
C. Oil Flush 


Preliminary Operation 


Perhaps this unusual and practical series will ultimately result in a book. 
Both the author and the editors will welcome your comments on the idea of 
this series and on the individual articles as they appear 





POWER ENGINEERING'S NEWS REEL 


Turbine on half-shell is GE's apt 
term for this photo of world’s largest 
extraction steam turbine being built for 
N. J. Public Service Electric and Gas 
Co's Linden plant. Having largest 
steam flow of any turbine in existence, 
it will handle 2,800,000 Ib of steam 
per hour and play part in swap of 
steam for oil with Esso Bayway Refinery 


Simulator (below, left) trains General 
Electric inspectors to use _ ultrasonic 
rotor inspection equipment. Metal par- 
ticles suspended in glycerine give ap- 
pearance of rotor flaws on detector 
screen; inspectors learn to recognize 
and locate various types of defects 


Air-lubricated bearing (above) in a testing device at 
GE's new bearing laboratory. Hydrodynamic air bearing 
has been developed for special applications such as ex- 
tremely high temperatures, radioactive areas, or where very 
low friction is a must. But don't expect to drive into your 
service station soon and order: “Change the air in the crank- 
case, please.” Chances are oil will still be with us next year 
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Nine-foot fan (above), built by 
Westinghouse for Philo plant of the 
American Gas & Electric Co in Ohio, 


is capable of handling gases at 850 F 
at top speed of 25,000 ft per minute. 
Design had to accommodate %-in. ex- 
pansion up to operating temperature 


Fooled by picture of drilling rig? 
(Above, right) We had to take second 
look before we noticed it was artist's 
drawing, not a photograph. Two 850- 
hp Alco diesels supply all power for 
offshore mobile rig in Gulf of Mexico 


Power from sewage (right, center) 
is generated at New York's Owl Head 
Sewage Treatment Plant. Officials 
claim generating own power from sew- 
age gas with six Superior diesels is 
saving city almost $62,000 a year 


Ready and waiting (right) are 10 
new Nordberg radial diesels at dock- 
side in Milwaukee; already factory 
assembled, they were shipped to AIl- 
coa's expanding Point Comfort reduc- 
tion plant where 220 similar units 
provide capacity of over 400,000 hp 









































By CHARLES W. VOKAC * 


4) ELECTRIC are furnace has 


part of our 
Electric furnaces can 
found in the earth's 
reduced to a 
then 


become a significant 
economy today 
anything 
crust can be 
molten and can 
these melted materials 

Klectricity 
it has none of the contaminating ele 
ments present in such fuels as coal or 
gas which often change the character 
of the molten metal. Moreover, less 
expensive raw materials can be used 
because of the precise metallurgical 
control possible with are furnaces 

These and other important advan 
tages made these units indis 
pensable to many foundries. At the 
same time, the power supplier looks 
upon the electric are furnace load as 
an attractive one from the kilowatt 
hour standpoint. However, this same 
load has a low power factor, a low 
load factor, and is changed frequently 
and suddenly 

How these objectionable qualities 
increase the cost of power generation 


melt 
which 
state, process 


is the one perfect fuel: 


have 


This article will help the owners and operators of electric arc fur- 
naces understand how the peculiar characteristics of their equip- 
ment increase the cost of generating and distributing electric power 


and distribution is not understood by 
most are furnace owners. Overlooked 
is the fact that the power supplier 
have on hand at all times the 
facilities and equipment necessary 
to supply the large quantities of 
power needed by the furnace even 
though the unit is actually operating 
only part of the time 

The power supplier must naturally 
seek reimbursement for the equip- 
ment needed to supply a safe margin 
of operation, and a factor is required 
for this reimbursement. Though it 
cannot be evaluated as conveniently 
as the load or power tactor, its effect 
can be estimated and taken into ac- 
count when a power schedule is 
calculated for a furnace user. 

Since the amount of electricity used 
by a furnace owner and hence the 
cost of operation varies directly 
with the way in which the furnace is 
used, it becomes essential that effi 
cient control be maintained always. 
Naturally, good control is also re 
flected in product quality 

The are furnace circuit is highly 
reactive. When the furnace is prop- 
erly designed, practically all circuit 


must 


resistance is in the are only. Since are 
current values are in the thousands 
of amperes, considerable inductive 
reactance is developed, particularly 
in the are current conductors. It is 
not, however, entirely wasted. 

In fact, when the inherent circuit 
impedance beyond the arc is less than 
about 50 per cent as is the case with 
smaller furnaces, supplemental re- 
actance is added to stabilize the arc. 

The resistance of the arc is depend 
ent upon the length of the are gap 
and upon the conductivity of the arc 
plasma. In turn, are plasma conduc- 
tivity is dependent upon its constitu- 
tion and temperature. All these con- 
ditions must be in perfect balance 
Any change in any one of them will 
lead to the destruction of the are in 
increasing moments, unless a counter 
acting moment is applied 

Reactance is one of these, and how 
it counteracts the effects of are 
changes is shown in Fig. 1. The re 
actor X, represents the total reac- 
tance in the circuit. The transformer 
primary is represented by FP and its 
Division, 
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secondary by S. E is the electrode, 
A is the arc, and the charge is C, 
grounded at G. The applied line volt- 
age is shown by V, and the drop in 
voltage across the reactor by V,. The 
difference between V, and V, is \ 
and represents the voltage left for the 
transformer to produce an arc voltage. 
Because it is considered ahead of 
the reactance, V, can be assumed to 
be constant for all practical purposes. 
V. across the reactor will vary di- 
rectly with the current in the reactor. 
If there is too little or no reactance, 
the are current will instantly go down 
to zero or up to short circuit at the 
slightest disturbance. In either in- 
stance, the are will be extinguished. 
An arc is different from any other 
resistor in that it changes its cross 
section automatically from thick 
to thin when the current in it is re- 
duced, and from thin to thick when 
the current in it is increased. When 
thin, its resistance to current flow is | 
high; when thick, its resistance is low. 
If there were little or no reactance 


in the circuit, V, would be equal to V € 
at all times. However, the arc length, 
" r 
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without electrode repositioning, will 
not remain constant or near constant 
in the furnace. The electrode will burn 
away or the charge will melt or fall 
away, increasing the are length. The 
ARMATURE 

=r , VOLTAGE 

Fig. 1. Typical arc furnace circuit. High reactance of this type of circuit counteracts wm) 
the effect of arc changes and helps to maintain both arc and furnace stability 


Fig 2. Diagram shows one widely used method of electrode positioning. Object 
of positioning control is to maintain required arc length for max furnace efficiency 


Fig. 3. Relation between speed and voltage applied across its armature for a 
typical electrode motor, shunt d-c, with 100 per cent constant field excitation 


Fig. 4. Simplified load curve for a single electric arc furnace showing variation 
of load during the heating cycle. Highest load factor for this cycle is 59 per cent 





Fig. 5. Load curve demand of two furnaces. Roman numeral identifies furnace, 
letter transcript the part of the cycle and Arabic number gives number of the heat 


charge may shift toward the elec 
trode, decreasing arc length. A wave 

of metal passing under the electrode 

will increase and decrease the arc 

iength. > » 

In any case, the required arc length 
must be restored to keep the furnace 
operating at its highest point of effi 
ciency and to prevent eventual arc 
extinction. This is accomplished by 56K 6o% oo% 
moving the electrode up or down in |, MELT LSUPERHEAT) FINISH Jonanes rT) 
response to the unbalanced condition PER CENT OF HEAT TIME 
How well it is done depends upon how 
quickly the are furnace control can 
restore and maintain the required arc 
length. 

Through the years, various meth- 
ods of electrode positioning have been 
employed manual as well as me- 
chanical. One in wide use today and 
which has proved to be most efficient 
is shown in Fig. 2. 

Its electrode motor M, is energized 
directly upon a signal from the bus. 
Thus, the signal itself is the motivat- 
ing force and no time is lost getting 
the signal to the electrode motor TIME OF DAY 
Both motors are unidirectional; do 
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Fig. 6. Load curve showing demand of 
three furnaces. Meaning of letters and 
subscripts explained in Fig. 5 caption 


not reverse to reverse the electrode. 

Motor M, is connected directly to 
pump P, which pumps liquid from 
the tank T at a constant measured 
rate to the cylinder C,. Motor M, is 
connected directly to pump P, and 
it pumps the liquid away from the 
cylinder C,, returning it to tank T. 
When the motors are running at the 
same relative speed, pump P, returns 
all the output of pump P, and the 
electrode holds the proper are length. 
When Motor M, speeds up or slows 
down according to the amount the 
are is off balance, the difference in the 
output of the pumps either raises or 
lowers the electrode, 

This control effects only a light 
contact between the electrode and 
the charge and not a bolted short cir- 
cuit. This establishes a resistance 
which impedes the initial current flow 
instantly. The surge is thus further 
reduced below the value established 
by the reactance harness. 


Electrode Speeds 

The control also practically antici- 
pates the initial inrush current. The 
electrode goes down, touches the 
charge, and instantly retracts whether 
the current has begun to flow or not. 
It does not wait for the current signal 
to tell it to go back. Electrode speeds 
of 10 feet per minute are practical 
with this dynamic control because 
compatible electrode response and 
acceleration are obtainable. This 
means that the duration of the surge 
is also reduced. 

Figure 3 shows a voltage versus 
speed characteristic of an electrode 
motor (d-c, shunt wound, with 100 
per cent constant field excitation). 
The relation between the speed of the 
motor and the voltage applied across 
its armature is practically linear 
above about 13 per cent of its speed. 
Below 13 per cent, motor speed 
drops because of inherent losses in 
the motor. 

The dynamic are furnace control 
using non-reversing electrode motors 
establishes a neutral point at +50, 
+58. From this point, only a 9 per 
cent change in armature voltage is 
required to produce the 10 per cent 
electrode speed regulation. This con- 
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Fig. 7. Load curve showing demand of 
four furnaces. Notice how operation of 
several furnaces evens out the load 


trasts sharply with the 40 per cent 
change in armature voltage required 
for the same electrode regulation 
when reversing motors are used. Also, 
the inherent motor losses are made up 
at once and they are then carried 
along as long as the control is in 
operation. 

At the neutral point, motor M, 
and pump P, (Fig. 2) are running at 
only half speed; motor M, and pump 
P, (which is half the size of pump P,) 
are running at full speed in the op- 
posite sense. Thus, the electrode re- 
mains motionless holding the proper 
arc length at this point. The slightest 
change in the armature voltage of 
motor M, — upward or downward 
will result in a proportional change in 
the electrode speed, downward or 
upward respectively. 

When the are furnace is used for 
duplexing or smelting, the load is 
fairly continuous and constant. It is 
when the furnace is used for batch 
melting that the load is most ir- 
regular. 


Batch Melting 

When the furnace is charged with 
cold scrap and the power is turned on, 
the electrodes bore a hole through the 
scrap rather quickly and draw arcs 
upon the pool of molten metal 
formed at the bottom of the furnace. 
Radiant heat from the are and the 
heat of the pool melt down the rest 
of the serap. Since the cold scrap 
envelops the arcs, long arcs high 
are voltages —- are desirable to pro- 
duce more heat with the same current 
and more heat to melt the scrap down 
quickly. 

After the scrap is melted down, the 
radiant heat must be reduced or the 
roof and sidewall refractories will be- 
come overheated before the metal 
bath becomes superheated. The op- 
erator, therefore, selects a lower 
voltage on which to run the furnace 
until the heat is up to the required 
temperature for metallurgical manip- 
ulations, or until the refractory is up 
to critical temperature. The operator 
then switches to a still lower voltage 
to finish the heat. 

The total time for the heat may 
vary from one hour on upward de- 
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Fig. 8. Tabulation of operation of all 
four units. The figures in parentheses 
are possible, but unlikely, occurrences 


pending upon the size of the heat, 
the type of scrap used, the size of the 
furnace transformer, and the type of 
metal produced. A heat is represented 
by the simplified load curve in Fig. 4. 
The full load is used to melt down 
the cold charge and is cut back to 
about 79 per cent to superheat the 
charge. The heat is finished on about 
58 per cent power and poured out of 
the furnace. The furnace is then pre- 
pared for the next heat, charged, 
and put back on the line to start 
the next cycle. Time intervals be- 
tween cycles may vary also. 

For a furnace operating 24 hours a 
day, 7 days a week, 52 weeks a year 
in this way, the load factor shown by 
the shaded area would be only 59 
per cent. Operating 8 hours a day, 5 
days a week, and 50 weeks a year, 
the load factor drops to 13.5 per cent. 

Figure 5 shows the demand of 2 
furnaces. The furnaces are identified 
by the Roman numerals, the part of 
the heat cycle by the letter subscript, 
and the number of the heat by the 
Arabic numerals. Thus, mlI, means 
No. furnace is melting its first 
heat. Fig. 6 shows 3 furnaces and 
Fig. 7 shows 4. 

Figure 8 is a tabulation of the 
operation of all 4 units. The figures in 
the first 5 columns are self-explana- 
tory. The figures in parentheses are 
calculated possible occurrences, but 
are so remote if adjusted by probabil- 
ity that they are not of any practical 
significance. 

Even the surge factors not in par- 
entheses are conservative, particu- 
larly for the multiple furnaces. For 
example, the 68 per cent single phase 
value presupposes that 8 electrodes 
on the 4 furnaces, all on the same 
phase at the same instant, are all 
solidly grounded on the charge. With 
the dynamic arc furnace control, it is 
a very remote possibility that even 
2 electrodes in one furnace will be- 
come solidly grounded at the same in- 
stant. Thus, the power engineer may 
use even the 116 per cent single-phase 
values and the 200 per cent three- 
phase values with assurance of the 
same conservatism characterizing the 
excellent service of the power and 
telephone industries in this country. 
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Annual ASME Meeting and Power Show 
—New York, November 1956 


POWER SHOW 


Returning to New York City and to the new Coliseum, the 1956 Power Show 
(above and right) attracted 30,000 attendance. Of the 8000 engineers attend- 
ing the Annual ASME Meeting, some 3000 registered for the Power Show. Fea- 
tures of the Show: Nuclear power models; free-piston machine; package steam 
generators; new metals and materials to meet the requirements of the future 


ASME MEETING 


Retiring ASME President Joseph W. Barker (left), incoming 
1957 President William F. Ryan (far right) greet new hon- 
orary members Wm. F. Gibbs, S. C. Hollister, C. W. E. Clarke 


; Standing room only, as 1000 or more engineers crowded 
At ASME session on Eddystone 5000-psi power plant (itor), the two ASME sessions on atomic power plants to hear de- 
J. H. Hariow, Phila Elec Co; C. C. Franck, Sr, Westinghouse; tails of Indian Point, Consumers Power District, Penna P&L 
E. M. Powell, Combustion Engineering, discuss papers they Co, Yankee, Dresden, Enrico Fermi atomic power plants, 
delivered on general design, turbine and steam generator being planned at present for construction in the near future 
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DAILY OPERATION SUMMARY #1 Turb-Gen, #1 and #2 Boiler #2 Turd-Gen, #3 Boiler 
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Spray water flow, 1000 lb/hr 








STATION OPERATION NOTES: 








Air to forced draft fans, F 





| Goi ing water to condenders, F 





Auxiliary power, per cent 


' Make-up water, per cent 

















Heat rate, Btu/kwh net 





IIlustration shows how typical daily operation summary sheet may be made to establish basis for analyzing plant efficiency 


Table |. Chart shown is a typical example of expected performance Table ll. Suggested schedule for minimum test 
sheet; these design values for various conditions assist in analyzing summaries program only; select actual program to suit 
| | 
| | 
1 Unit (60mw) #2 Unit (100mw) Equipment Type of test Frequency 


| 


Load 50mw 75mw 100mw | [Coal fineness 2 weeks to 


1 month 


P | Per cent combustible in 
Steam rate at |-in. Hg 6.55 sh lto2 ths 
o mon 


Steam rate at |'/-in 

Steam rate at 2-in Air leakage by CO; at 
furnace ovtlet, econo- 

Feedwater temp, F : . | mizer outlet, and air 


heater outlet 
Condenser cross temp 


Flue gas temp, F . | Stoge pressures and 
Main steam temp, F load at fixed valve 
position 

Reheat steam temp, F 

1250 1250 | | Feedwater Terminal difference and 
| Heaters drain cooler tempera- 

Per cent excess alr 25 23 4 23 | Gnd Gliecenne 


Main steam pressure 1250 
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Plant Performance Control 


Determining efficiency of their operation is constant concern of power 
engineers, especially in smaller plants without the man-power and test 
instrumentation available in large central stations. Here's a practical 
program that will help you control your day-to-day operating performance 


By C. B. SCHUDER * 
icine STEAM POWER plant 
fA. equipment has 


met manufac- 
turer’s guarantee through initial ac- 
ceptance tests, the operator’s prob- 
lem becomes one of maintaining this 
guarantee efficiency in day-to-day 
operation. Complete, up-to-date, and 
accurate measurement of equipment 
performance is available only in the 
largest central stations. Other sta- 
tions facing limitations in manpower 
and test instrumentation must resort 
to some sort of a modified program 
which can be maintained at a mini- 
mum overall cost. Such a program in- 
volves: first, summarizing the critical 
items from the daily operating records 
in a form which will encourage anal- 
ysis and correction, and second, con- 
ducting a selective equipment test 
program with a minimum of man- 
power and instrumentation. 

Keeping a plant at top efficiency 
involves two basically different meth- 
ods of approach: 

1. Day-to-Day Control: Maintain- 
ing operating variables which are 
under control of the operator at 
values which are found to result in 
minimum overall operating costs. 

2. Long-Term Control: Detecting 
and correcting equipment efficiency 
losses resulting from wear, corrosion, 
and deposits. _ 


Operation Summary Sheet 

Daily operating logs, as usually 
summarized to show total steam pro- 
duction, net and gross power outputs, 
etc., combined with the instrument 
charts, provide sufficient information 
for performance analysis but in a 
form that requires considerable time 
for interpretation. Totals, such as 
total steam produced, may be desirable 
from an accounting standpoint, but 
their inclusion on a daily operation 
summary only complicates the sum- 
mary and discourages proper use of 
the report by key supervisory per- 
sonnel. 

A practical daily operation sum- 
mary sheet should include only those 
items which either affect, or ac- 
curately reflect, changes in plant 
efficiency. This would include certain 
pressures and temperatures which 
are under control of the operator, and 
other factors such as air temperature, 
cooling water temperature, and aver- 
age power loads. Items such as heat 
rate, pounds of coal per kwh, and 
pounds of steam per pound of coal, 
either lack significance or are not 
normally accurate enough on a day- 
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to-day basis to justify space on the 
summary sheet. Water or steam rate 
are desirable items if metering is 
consistent (even though inaccurate), 
although the terms themselves are 
not always a direct efficiency in- 
dication. 

Every item appearing on a daily 
operation summary should be of such 
definite significance and unquestion- 
able reliability that when a day-to- 
day variation is noted, it will receive 
immediate attention and correction. 

The illustration shows a typical 
operation summary sheet. Note, for 
example, that barometric pressure 
and vacuum have been omitted and 
only the significant item, turbine 
exhaust pressure, retained. Heat rate 
on a day-to-day basis is unreliable 
but can be fairly accurate on a this 
month to date basis after the first few 
days of the month. Per cent make-up 
and auxiliary power can rarely be 
reported satisfactorily on a unit basis 
due to water interconnections and 
power supplies to common service 
equipment. If trouble appears on a 
station basis, however, units can be 
isolated and checked separately. 


Watch Boiler Performance 

Boiler performance is watched by 
means of the two critical items 
excess air and flue gas temperature. 
Efficiency changes will be detected 
here more readily and accurately 
than by pounds of steam produced 
per pound of coal. 

The same general approach is used 
on the turbine where the major day- 
to-day problem is not detection of 
long term deterioration but main- 
taining design pressure and tempera- 
ture and avoiding unnecessary time 
at low loads. 

Condenser cleanliness is monitored 
by cooling water temperature rise, 
and most other losses as unnecessary 
lighting, poor use of service equip- 
ment, feedwater system leakage, ex- 
cessive boiler blowdown, etc., will 
show up as an increase in the 
percentage of auxiliary power or 
make-up. 

No effort is made to summarize the 
feedwater heater system daily except 
for the top heater, which is the most 
critical one from an efficiency stand- 
point. 

To assist in the interpretation of 
summary sheets of this type it may 
be found desirable to prepare an e-- 
pected performance sheet as shown in 
Table I showing design values for 
different loads and back pressures. 

This day-to-day checking program 


will help keep operating procedures 
at a point of maximum efficiency, 
but, in general, will not be an 
adequate indication of equipment 
deterioration. This is partly due to 
lack of completeness and accuracy of 
station instrumentation but also due 
to lack of a constant load over the 
24-hour period on which to base per- 
formance measurements. 


Test Program 

To round out a performance pro- 
gram, then, it is necessary to conduct 
a certain amount of periodic test 
work. The extent of test work that 
can be economically justified will 
naturally vary from plant to plant. 
Table II gives a suggested minimum 
program for the average station. 

The important point in a_ test 
program is to select a group of tests 
that can be conducted with a very 
high degree of reliability. This will, 
as a rule, eliminate tests involving 
flow measurement because of the 
difficulty in maintaining up-to-date 
calibration of primary flow elements. 

For example, a periodic turbine heat 
rate test would be very desirable but 
few plants have the precision test 
equipment that is necessary for the 
required accuracy. The results of such 
a test, with station instruments, 
would not, in general, be indicative 
of changes in turbine condition. The 
most common cause of loss of turbine 
efficiency is blade deposits, so a test 
designed to detect such trouble is the 
most logical approach for the average 
plant. This type of test can be satis- 
factorily handled without flow meas- 
urement by accurately noting load 
and stage pressures at some exact 
valve position. Operating pressures 
and temperatures along with feed- 
water system condition must, of 
course, be identical from one test to 
another. 

Other equipment tests can be 
designed along this same line to 
avoid unusual demands for men and 
test equipment, but still retain final 
accuracy of results. 

Tests to measure turbine leak-off, 
pump performance, pulverizer power, 
fan characteristics, condenser heat 
transfer, and many other perform- 
ance items may be justified in certain 
cases. The important point, whether 
in test work or in operation sum- 
maries, is to consider only those 
items that are significant perform- 
ance indications, and that can be 
measured accurately. 


*Staff, Purdue University 





How Standby Diesel Sets Fit into 
Caterpillar's Electric System 


By C. R. GALBREATH * 


UNIT SUBSTATION \ ILLIONS OF DOLLARS worth 

ot - of plant equipment, thousands 

ee | an cell a of workers’ lives and the continued 

| A] 3 output of the world’s largest motor 

KEY INTERLOCK no | | grader and wheel tractor factory are 

safeguarded by 2 big diesel-electric 

sets installed in new Decatur, Illinois, 
plant. 

When the new plant was still in 
a the planning stages, it was realized 
CONTROL ASCO 150 AMP AUTOMATIC that an unexpected power failure 

TRANSFER SWITCH could mean far more than an un- 
scheduled work stoppage. 

If power were lost in the boiler 
rm poll MOTOR STARTER room, for example, the induced and 
WATER TANK PUMPS forced draft fans would stop, and the 

aad 75 HP FIRE PUMP boilers might suffer severe damage 
REGULATOR from overheating. Loss of steam in 


winter could permit pipes through- 
exc 4... out the plant to freeze and burst. 
12 WR RATING 314 KW ATOB PF In addition, make-up water would no 
longer be supplied to the boilers by 
the feed pumps, creating a dangerous 
explosion hazard 
Heat treating equipment must 
have adequate water from hot and 
cold wells to keep doors from warp- 
ing and bearings from _ burning. 
Emergency power must also be 
provided for conveyor equipment to 
FIRST AD © DISASTER keep parts in process from being 


FUSED DISCONNECT FOR CO, COMPRESSOR los## 


OPERATING ROOM LIGHTING 
AND CARDOX RELAY PANEL IN PAINT MIX ROOM A certain amount of fire fighting 
e and emergency lighting equipment 
OFFICE BUILDING 4 Me must also have dependable power at 
OKVA 20K SUBSTATION all times. Pressure in the automatic 
20KVA a - 
Cardox CO, system installed in the 


large conveyer-equipped paint spray- 
ing booths and the paint mix room is 
maintained by a compressor, which 
in turn is connected to the emergency 
power system by an automatic trans- 
fer switch. A sure supply of water for 
fighting fires in other parts of the 
plant is provided by a fire pump, 
VOLTAGE which is also connected to the emer- 
REGULATOR gency power system. 

Emergency night-lighting circuits 
have been provided, engineered to 
provide an average of 2 to 3 ft-candles 

GENERATOR of illumination in shop areas and 
12 HOUR RATING 480V MANUFACTURING office aisles, 5 to 10 ft-candles on 
~wnteraaed ; stairways and 50 ft-candles in the 

emergency operating room of the 
Medical Center. 

Power for such plant protection 
services as fire alarms, valves on fire 


YYPICAL AT EACH SUBSTATION protection mains, fire and watch 
stations and the plant telephone 



































Fig. 1. Schematic diagram of standby power for emergency circuits located in the 
boiler plant. Emergency power is supplied by a 315 kw diesel electric generator 


























Fig. 2. Schematic diagram of standby power circuits for ‘emergency night lights, om , 
' . Plant Engineer, Caterpillar Tractor 
heat treating furnaces and fire protection system,4provided by 165 kw diesel set (Co, Decatur 
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Fig. 3. Above: shis 165 kw diesel-electric set provides emer- 
gency power for heat treatment equipment, emergency 
night lights and CO, fire protection in the paint mix rooms 


Fig. 4. Above right: Automatic transfer switches start 315 kw 
diesel electric set within six seconds after a power failure. 
This set can shut the boilers down or run one at full load 


system is provided by storage bat- 
teries capable of operating this equip- 
ment for over 12 hr without recharg- 
ing. If a power outage should last 
longer than 12 hr, as might occur in 
a major natural disaster or enemy 
attack, the trickle charger used to 
keep the batteries charged could be 
quickly and easily connected to the 
emergency power system. 

Standby power for the emergency 
circuits located in the boiler plant 
see Fig. 1) is provided by a diesel 
electric set equipped with an ex- 
ternally-regulated, 60-cycle, 3-phase, 
1200-rpm generator capable of pro- 
ducing 315 kw continuously at 240 
4180 v at 0.8 power factor. Switchgear 
is floor standing type, with a dead 
front panel mounting for instru- 
ments, controls, voltage regulator 
and circuit breaker. A transfer switch 
with 0-30 minute adjustable time 
delay on restoration of normal source 
of supply is also included in the in- 
stallation. 

Starting equipment for the diesel 
engine is a standard 32 v direct 
electric automatic start-stop system. 
Batteries are maintained by a trickle 
charger. 

Cooling equipment for the diesel 
consists of a heat exchanger and a 
water-cooled oil cooler using plant 
utility water under plant pressure. 
Raw water flow is controlled by a 
normally closed electric motor-op- 
erated valve which opens when 
energized by generator voltage. 

The 315-kw set provides sufficient 
power to allow a slow shut-down of 
fires in the boilers or to operate one 
boiler at full load in cold weather, 
preventing freezing of fire protection 
sprinklers and the steam lines used 
for heating buildings and process 
area equipment. 

In order to 
power to the 


emergency 
plant, the 


supply 
heating 


Fig. 5. Cardox fire 
protection system 
capable of pro- 
ducing a 30 per 
cent CO. atmos- 
phere installed in 
paint room. Power 
to maintain pres- 
sure supplied by 
diesel-electric set 


nearby gas vaporizer building, and 
to the two 20 hp pumps which main- 
tain water level in the elevated 
storage tan!:, the fireman must make 
two manual circuit breaker changes 
on the switchgear (see Fig. 1). A 
bank of storage batteries which are 
normally used to operate the switch- 
gear on the air compressors located 
in the heating plant supplies power 
to a few emergency lights until the 
circuit change is made. 

The 75-hp fire pump does not need 
a manual changeover to emergency 
power, since the transfer switch is 
set to automatically connect it. 

Power for emergency night lights, 
heat treating furnaces, and the fire 
protection system in the paint mix 
room is provided by a 165 kw, 480 v, 
60 cycle, 1200 rpm 3-phase diesel 
electric generator. This electric set is 
located in the heat treat area of the 
main manufacturing building. 
Switchgear, starting, and cooling 
equipment are similar to that used 
with the 315-kw set located in the 
heating plant. 

Diesel-electric set is 
automatically start and restore power! 
to the emergency system within six 
seconds when the system voltage is 
reduced to 70 per cent and to shut 
down when the voltage rises to 90 
per cent of rated. In order to prevent 
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oscillation of the electric set, a transfer 
switch with an adjustable time delay 
relay is set to transfer the load back 
to utility power only after service 
has continued without interruption 
for at least six minutes. 

Night lighting circuits, operating 
room emergency lights and the CO, 
system in the paint mix room are 
connected to both the normal system 
circuit and to the emergency system 
through transfer switches at the sub 
stations which normally serve them 
Should an interruption of power in 
any substation occur, power will be 
automatically restored to the emer 
gency circuits served by that sub 
station by power from substation 
No. 7 (see Fig. 2), which is located 
near the standby electric set, through 
a 1600-amp bus duct. 

If there is a power failure at sub- 
station No. 7, the 165-kw set will 
automatically start restoring power 
to those emergency systems requiring 
it 

Since installation, the entire cost 
of the emergency system has been 
saved through protection of produc 
tion equipment and plant facilities 
during power outages due to storm 
damaye and through lowered in 
surance premiums resulting from the 
presence of adequate standby power 
in the plant 





Fig. |. Above. Old 250 hp McEwen 
boiler. Fig. 2. Right. Old 325 hp B& W 
boiler Fig 3 300 
hp York-Shipley packaged boilers that 
have replaced old ones in Figs. | and 2 


Below. Two new 


Arcade Modernizes 
District Heating 


By LUKE F. SHARON 


\\ ITH DEFICITS in the muniei 
pal central steam heating system 


$7618 and $9183 for the 


and with the pro 


of $11,444 
} preceding years, 
pect s of a similar deficit in 
Village of Arcade, N. Y. wa 
with a dilemma 
The 40 consumers 


faced 


of Village steam, 


one of which was an 1800 pupil public 


school, generally had no space tor 


1956, the 


individual heating plants on their 
premises. In the case of the school, 
land would have to be acquired and 
i heating plant constructed at an 
estimated cost of $250,000. The other 
customers had like problems and the 
fire hazard from individual heating 
which had previously been 


plants, 
in the congested busi- 


non-existent 
ness section, was a matter of concern. 





The law of diminishing returns 
would be set in motion by an increase 
in the steam rate from the present 
$1.50 per M lb rate; it was obvious 
that the final outcome of such a rate 
increase would leave the Village with 
only one steam heating customer 
the public school. Already burdened 
with a large building debt, the school 
district would be in no position to 
make the outlay required for its own 
heating plant; and neither could it 
afford to assume the operating ex- 
penses of the obsolete and inefficient 
Village steam plant. 

Historically, the village of Arcade 

* Superintendent of Public Works, Vil- 
lage of Arcade 





Fig. 4. New control panel on left, tank 
fuel gage (Levelometer) at right center 


Fig. 5. A typical condensation meter 
installation on consumer's premises 


Fig. 6. Condensate tank, with boiler 
feed pumps and vacuum pumps below 


had commenced central steam heat- 
ing service back in 1920 when the 
idea of using exhaust steam from its 
steam-electric generating plant was 
conceived. A system of steam mains 
and condensate return lines was in- 
stalled throughout the business sec 
tion of the community at a cost of 
$25,000 and steam condensation me- 
ters were installed on each customer’s 
premises to measure the consumption 
in lb of condensation. Steam was sold 
for many years at the rate of 60 cents 
per M lb of condensation with a fair 
rate of return on the investment. 
Boiler plant equipment consisted 
of a 325 hp Babcock & Wilcox fire- 
tube boiler equipped with a Westing- 
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house, steam driven, 3-retort under- 
feed stoker, and a hand fired water 
tube McEwen boiler of 250 hp ca- 
pacity. A steam-driven Burnham 
vacuum pump was used to return 
condensation from the customers 
premises to the power plant and a 
steam-driven Burnham boiler feed 
pump was used for boiler feedwater 
supply. The plant had no steam flow 
metering equipment, coal weighing 
devices or other instrumentation of 
any kind. 

Economies that might have been 
realized by converting the 2 units 
from high pressure to the utilization 
pressure of 8 to 10 lb were impracti- 
cal, due to the high pressure steam 
requirements of the stoker, boiler 
feed, and vacuum pumps. 

Coal was fed to the boilers by 
means of a monorail system, hoist 
lift coal bucket and hand shovel- 
wheelbarrow system. Ash removal 
was by hand. Coal was delivered to 
the storage bin from an adjacent rail- 
road sidetrack by means of a dilapi 
dated conveyor belt system. Much 
labor was involved in unloading coal 
from the cars; loading the coal in the 
hoist bucket in the bin; delivering it 
to the boiler, and removing the ashes. 

Faced with the need for a decision 
to either abandon the enterprise or 
put it on a paying basis, the Village 
engaged the services of the firm of 
Kenneth K. Koontz, Buffalo Heating 
Engineering Consultants, to make an 
engineering study and report. The 
engineer's report, submitted in July 
1955, indicated clearly that the sys 
tem could be made to operate profit 
ably. 

There were several obstacles how 
ever. Most important of these, it was 
revealed that after having been in 
operation for 35 years, the Village 
had no statutory authority to be en 
gaged in the supplying of central 
steam heat. Furthermore, the neces 
sary improvements to put the utility 
on a paying basis were estimated at 
$50,000 and bonds to finance the im 
provements could not be sold until 
the operation was legalized by the 
State Legislature. 

The steam consumers were called 
together and the entire situation was 
reviewed for them by the Village, ob 
jectively and impartially. It was 
stressed by the Village authorities 
that a solution to the problem was 
sought and that the decision for a 
course of action would rest with the 
consumers. It was further explained 
that if the group decided in favor of 
retaining and improving the plant, 
the users would have to assume re 
sponsibility for success of the venture 
and in order to prevent the loss of 
consumers with the resultant loss of 
revenue, each user would have to 
agree to take service for a minimum 
term of 5 years. 

The steam consumers, with 
exceptions, were enthusiastic over the 
prospects of retaining central steam 
heating and, by their action at the 
meeting, authorized the Village to 
proceed with the necessary legislation 
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and direct the preparation of the 
plans and specifications for the steam 
plant modernization program. 

Enabling legislation was _ intro 
duced in the 1956 session of the State 
Legislature, amending Section 89 of 
the Village Law of the State of New 
York. This Legislation was passed 
and enacted into law by the signature 
of Governor Harriman late in Janu- 
ary. The legislation specifically pro- 
vided that in any year in which 
revenues were insufficient to pay all 
costs of service, the deficiency would 
have to be made up in the next fol- 
lowing fiscal year by an increase in 
rates or through a surcharge pro 
rated among the users. 

Plans for the plant modernization 
were prepared and in April a contract 
was awarded the R. J. Moran & Sons 
Co., Buffalo, N. Y., to remove all 
existing boiler plant piping and equip- 
ment and to install new equipment, 
all for the sum of $49,820. The exist 
ing brick stack, 101 ft in height, 
which had been damaged by a light 
ning stroke in the upper 50-ft section, 
was judged to be higher than neces 
sary for the new boilers and repairs 
which were estimated at $1500 were 
eliminated by the awarding of a con 
tract to the International Chimney 
Corporation for $890 covering cutting 
down the stack to 50 ft, installing a 
new head, and transferring the light 
ning rod system. 

In September 1956 the removal of 
the old boiler plant equipment had 
been completed and two new York 
Shipley, 300 hp package unit steam 
generators had been installed and 
placed in operation 

The new units, designed to develop 
full boiler hp at 15 lb working pres 
sure, are arranged for automatic fir 
ing with #6 fuel oil. Fully automatic 
electronic safety controls are pro 
vided, including photo-cell main 
flame control synchronized with pro 
gramming control panel; burner and 
flame failure controller, high and low 
water cut-off with alarm, and high 
pressure safety cut-off, all of which 
are connected to a plant alarm sys 
tem which is also wired into the op 
erator’s home over a leased telephone 
circuit, 

The burners are of the pressure 
atomizing type with full automatic 
ignition and on-off operating charac- 
teristics. Ignition is accomplished by 
gas-electric means, natural gas being 
supplied to the burner through a 
1'o-in. connection from the street. 

A 1000 gal condensate receiver was 
installed for condensate storage and 
equipped with a MeDonnell-Miller 
water feeder for make-up water re 
quirements. 

A Skidmore duplex vacuum pump 
and receiver having a capacity of 30 
gpm and capable of discharging con 
densate into the condensate receiver 
tank at 20 lb discharge pressure, was 
installed and connected into the exist 
ing return lines from the customer's 
premises through a special lift fitting 

A horizontal centrifugal bronze 
fitted single stage pump rated 60 





gpm at 30 |b pressure with water at 
160 F discharges feedwater from the 
condensate receiver tank to each 
boiler and a third spare pump is ar- 
ranged to handle the load of either 
of the other two in the event of 
trouble 

Water treatment equipment con- 
sists of a heavy duty Permutit semi- 
automatic type water softener with a 
capacity of 200,000 grains and service 
flow of 35 gpm. Push button control 


‘ 4 
- 


=~ 


Fig. 7. Corner of boiler house before changes were made. Left to right. Old water 


is used for the regeneration cycle. 

Oil storage is provided by a 15,000 
gal horizonta! underground tank in- 
stalled just outside the building and 
oil is supplied to the burners by 
duplex type oil pumps, each rated at 
300 gph. A Liquidometer Corpora- 
tion Levelometer installed on the 
wall near the fuel oil pumps conven- 
iently indicates oil level in the fuel 
tank. 

Fuel oil heating is accomplished by 





softener, steam operated vacuum pump and steam operated boiler feed pump 


Fig. 8. New water softener and steam piping arrangement. School steam line on 
right, uptown steam on left. This is same corner of the boiler house as shown in Fig. 7 


means of 5 electric tail piece heaters 
with full automatic temperature reg- 
ulating controls. Fuel oil line heating 
system between tank and burners 
has below-waterline exchange heater 
and electric line heater with tempera- 
ture control for constant oil heating. 
The equipment is of Fluid Systems 
manufacture. 

A safety-type steam heater is pro- 
vided in the fuel oil line with a ca- 
pacity of heating 330 gph of #6 fuel 
oil to 150 F temperature rise. Steam 
to oil exchange heater is Manning & 
Lewis Admiralty tube type oil heater 
and will heat 300 gph of #6 fuel oil 
with 150 F rise with boiler water at 
200 F. The heater and regulator are 
designed to operate at 15 psi. 

Two Bailey steam flow meters are 
provided, each having a capacity of 
5000 lb/hr at 8 psig dry saturated 
steam, one being installed on the 
steam main supplying the school and 
one on the uptown steam line. The 
meters are of the orifice type with 
integrators to provide a check on the 
steam sales as registered by indi- 
vidual condensation meters on the 
customer’s premises. 

Boiler breeching and all steam piping 
is covered with a minimum of 1 in. 
85 per cent magnesia insulation with 
6 oz canvas jacket. Oil and water 
lines are covered with Johns-Man- 
ville Type C Fibrocell with outer 
canvas jacket. All lines are painted 
in distinctive and attractive colors. 

Operating experience to date has 
shown substantial operating econo- 
mies. Delivered fuel oil costs are 
$.08726 per gal as compared to 
$8.49 per ton for coal delivered to our 
railroad siding. Operation of the plant 
which formerly required 3 full-time 
and one relief man is now accom- 
plished by one part-time man who 
spends less than 2 hours per day at- 
tending the plant. The services of 
2 men from another department of 
the Village, formerly occupied for 10 
to 12 hr per week in unloading coal, 
are no longer required. 

The installation of steam flow met- 
ers has provided a check on steam 
production and sales heretofore un- 
available and quickly reveals the loss 
of steam through leakage, unau- 
thorized diversion or improperly 
registering meters on the customer's 
premises. The 1000 gal condensate 
storage receiver has eliminated the 
wasting of condensate and the use of 
electrically-driven condensate return 
and boiler feed pumps in place of the 
steam-operated pumps has reduced 
maintenance costs as well as steam 
losses. 

The new plant is clean and attrac- 
tive and the almost invisible haze 
rising from the stack is in marked 
contrast to the clouds of black smoke 
which formerly contaminated the 
atmosphere in the area. The Village 
authorities look confidently to an 
end of the deficits in the operation of 
the utility and the customers are 
pleased that continuation of the serv- 
ice was made possible by modern, 
automatic equipment. 
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Fig. 1. Badly spalled and cracked walls of building owned 
by International Salt Co., Detroit, gets repair with new 








epoxy-based material. Photo shows condition of concrete 





Fig. 2. Photo at right shows same building after repairs 
with Permagile, an epoxy-based polyplastic alloy. Since 
material is waterproof, coldproof, repair is permanent 


Worried About Concrete Repairs? 
.... This Epoxy Will Fix It 


( YHALK UP ANOTHER score for 
4 that versatile family of plastics 
known as the epoxies. Already used 
in an amazing variety of applications, 
still another product has been devel- 
oped from this basic material. This 
time it’s a compound said to be cap- 
able of welding concrete, brick, ce- 
ment and cinder block, tile, and other 
masonry building products with a 
bond that is stronger than the joined 
material itself. 

Called Permagile, the manufactur- 


Fig. 3. Leaking eroded basement wall is 
plugged and patched with waterproof 
epoxy. Bond is stronger than masonry 


lanuary, 1957 


ers claim the material is exceedingly 
strong, permanently waterproof, non- 
shrinking and non-expanding. It is 
extremely hard and tough, unaffected 
by aging or atmospheric conditions 
and is not harmed by alkalis or most 
acids or chemicals. It withstands 
temperatures between — 20 F and 
270 F, including repeated freezings 
and thawings. Although a rigid ma- 
terial, it has an elasticity 30 to 40 
times that of normal concrete. 

Permagile is an epoxy-based in- 
dustrial polyplastic alloy with an av- 
erage compression strength of 33,000 
psi, tensile strength of between 8000 
and 10,000 psi, and resistance to 
water pressure up to 30 psi. Its most 
extensive use at present is in the 
restoration of concrete buildings, 
grain elevators, and tanks. It is also 
used to repair major cracks and gaps 
in concrete sewers, floors, basements, 
and both interior and exterior walls. 

Special formulations are available 
for each of the product’s three main 
functions — joining, filling, and clad- 
ding. An example of its cladding pos- 
sibilities is illustrated in Figs. 1 and 2, 
which show the restoration of a badly 
spalled concrete building. 

Permagile is supplied in cans as a 
paste; a separate liquid reactor is 
added immediately before using. 
Once mixed, the material must be 
used within 15 to 30 minutes — how- 


ever, this pot-life can be extended one 
to two hours by spreading the mix- 
ture on a flat surface to increase 
surface area. 

In order to achieve a good bond 
and proper curing, Permagile must be 
applied to a clean, dry surface free of 
paint, grease, loose particles, and ef- 
florescence, Dampness or continuous 
water penetration will interfere with 
hardening. With the standard cata- 
lyst, Permagile will harden at temper- 
atures down to 55 F; for tempera- 
tures between 55 F and 35 F, a spe- 
cial catalyst is supplied. 

Hardening takes place in & to 12 
hr, but can be accelerated by appli- 
cation of heat from space heaters, in- 
frared lamps, or flame from a propane 
torch used judiciously. 

Subsequent decoration of hardened 
Permagile can be done with rubber- 
based paints, which have good ad- 
hesive qualities. Other types of paint 
do not adhere well to the smooth 
surface of hardened Permagile. 

Some well-known users of the new 
material include New York City 
Board of Water Supply, New York 
Telephone Co., and Lever House, 
N. Y. Readers who wish to have 
additional technical information con- 
cerning Permagile may obtain this 
information by writing the Editor, 
POWER ENGINEERING, 110 8. Dear- 
born St., Chicago 3, Ill. 
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Controlled Volume miniPump 
accurately meters Hydrazine 
to treat boiler feed water 


This is but one example of how Controlled 


Residual oxygen in boiler feed water causes 
pitting and corrosion of pumps, economizers 
and steam lines. Add Hydrazine to the water, 
and this corrosive oxygen is removed. But it’s 
not quite that simple. Too much Hydrazine 
liberates ammonia which will corrode admi 
ralty metal tubes in condensers and heat 
exchangers. Effective feeding of Hydrazine in 
small quantities (.005-.030 ppm) calls for the 


accuracy of a Controlled Volume miniPump 


The pump, as illustrated in the flow diagram, 
meters from 0-225 milliliters of 3°, Hydra 
zine solution in this 500,000-pounds-per-hour 
steam generating system. The pump controls 
the feeding of the additive from startup 
through running conditions. Capacity is ad 
justable from 0 to 100% of maximum by 


adjustment of plunger stroke length. 


Typical miniPump used to meter Hydrazine 
to high pressure boiler systems. Available for 
capacities from 3 ml to 3200 ml per hour 


against pressures to 1000 pst 


® 


Volume Pumps are rewardingly applied to 
water treating and other chemical metering 
jobs. Whatever your own requirements, check 


first with Milton Roy 


Milton Roy Company, Manufacturing Engi 
neers, 1300 FE. Mermaid Lane, Phila. 18, Pa 


CONTROLLED VOLUME PUMPS 


meering representatives in the 
United States, Canada, Mexic« 
Europe, Asio, South America and Africa 


For more data circle 535 on Post Card 
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Union Pacific installation (heavy dotted line) runs under pavement to various shops 
and buildings. Gilsulate has high load-bearing capacity, takes heavy pounding here 


9250 ft. of GILSULATE-covered 
steam lines help Union Pacific 
run smoothly in Omaha 


other Union Pacific yards. 
GILSULATE's insulating efficiency, 


Under tracks, alongside of tracks,under 


heavily-trafficked streets — practically 
all types of tough in-service conditions 
have been overcome by GILSULATI 
at Union Railroad's Omaha 
installation. Running from the main 


boiler room of the UP shops to the 


Pacific 


Union Station, the distribution system 
1) a 2800- 
foot section of 8-inch steam line; 2) 


consists of three sections 


5300 feet of 8-inch steam and a 4-inch 
diesel oil line; 3) 1150 feet of 43-inch 
steam line branching from section (2) 
and carrying 150 psi steam plus 100 
degrees superheat 

First installed in 1954 and continu- 
ally subjected to pounding, shock and 
vibration from heavily-loaded freight 
trains and normal yard traffic, this GIL 
SULATE system has functioned flaw 
lessly. 810 tons of Type C GILSULATI 
were used initially, and additional in- 
stallations are being made here and at 


all-around pipe protection, and high 
loading capacity make it the ideal 
choice for this and other types of in 
stallations. More and more, architects, 
engineers and contractors are discover 
ing that GILSULATE provides perma 
nent corrosion protection for hot un 
derground pipes at the lowest cost per 
installed linear foot of any other pipe 
insulation system 

Investigate the value of low-cost 
easily-installed, dependable GILst 
LATE. See your local GILSULATE dis 
tributor for a convincing demonstra- 
tion. Complete details are yours for the 
asking. Write the office nearest you 


AMERICAN GILSONITE COMPANY 
SALT LAKE CITY 1, UTAH 

Affiliate of Barber Oil Corp. & Standord Oil Co. of 

Cal, OFFICES at 134-N West Broadway, Self Loke 

City, Utah; The Agents Building, 3537 Lee, Goad, 

Cleveland 20, O. 


For more dota circle 536 on Post Card 


An 8-inch steam and 4-inch diesel line enter 
ing a bellows type expansion joint in a man 


hole ; 





system was installed by UP crews 








FACTS ABOUT GILSULATE 
EASY TO USE 


heat does the rest 
FORMS 3 ZONES of 
heat loss and all hazards commonly en 
countered by hot buried pipes 

NEEDS NO HOUSING OR MECHANICAL 
SHEATHS: no mixing, special handling or 
equipment 

ONLY NEEDS NORMAL PIPE SPACING: for 
multiple pipe or cramped conditions 
THREE TYPES AVAILABLE 
Type A for 220°-300°F 
Type B for 400°-385°F 
Type C for 385°-520°1 


just pour and tamp... pipe 


protection against 


temp. range 
temp 


temp 


rafipe 
range 
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‘No engineer likes a gamble. That's why | want the 
UNFAILING DEPENDABILITY 
of Packaged Boilers’’ 


Two 175-HP Gas-PFired Continental Automatic Boilers 
n lat Tri-f nt ] t Sch 1] District, Canton, Pa 


“As an engineer, I can't afford to of boiler. Sure, that’s conservative 


take a chance. So when we design designing. But it pays ott in 
Six Reasons Why it Pays to Buy a a modern heating plant, | make winter-long reliability, no matter 


CONTINENTAL certain we get dependability. In whet the weattes 


fact, that’s why I insist on Pack 


aged Boilers ‘Later, if new buildings are added 


Automatic Boiler 


“Hy or there’s some other need for in 
, eating Owe anc yrocess 
Guaranteed 80% efficiency | roan p! 

Fire-tested before shipment 


Range, 20 to 500 hp importance. That's why two Pack 


creased steam produc tion, its easy 
requirements are always of vital 
and economical to install anothes 

, ‘ . , : 
aged Boilers, each designed to Packaged Boiler. So we not only 


Simple, practical two-pass design, 
gene 4 ° de get dependability, but flexibility 


carry 75% of the maximum 
well be a better too. That kind of a package makes 


for uniform flow of combustion 
gases through all return tubes mand, may very 


buy than one built-up firebox type everybody happy.” 
Maximum radiant heat transfer 


ove F G tech : 
achieved by Spinning Gas meee For details on the Continental Automatic Boiler, send for Bulletin BE-3 
nique for thorough mixing of air 


and atomized fuel 


BOILER ENGINEERING & SUPPLY COMPANY, INC. 


High-CO» and low-temperature 
3 Manavon Street, Phoenixville, Pa 


stack gases — proof of high com 
bustion efficiency 

A HALF CENTURY OF BOILER MANUFACTURING EXPERIENCE 
Free, rapid water circulation im 
proves heat transfer, keeps heat 
ing surfaces clean 
Easy access to furnace and all 
return tubes. Refractory baffles 


and brickwork are not required 
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for superheated pressures 





MONT 4040 


Here is a steam valve packing that per- 
forms well on superheated steam tem- 
peratures as high as 800° F. 

Inconel wire-inserted asbestos is braided 
over a non-metallic plastic core to com- 
bine strength for high pressures with 
compressibility for good sealing charac- 
teristics. Supplied square in cross section, 


in sizes *’’ and up. 


Ask your convenient Belmont Packing 
Distributor or write for Catalog No. 56. 


Belmont Packing & Rubber Co. 
Butler & Sepviva Streets 


Philadelphia 37, Pennsylvania 
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Engineering Meetings 





continued from page 69 


in turn for a 3-min rebuttal to points 
made from the floor. First half of the 
session was over by 11:15 and the 
Chairman announced a 5-min break. 

Procedure of the second half of the 
session was same as the first, with, 
however, another reporter, Dudley 
Fuller. This session was not so well at- 
tended as the first, due, no doubt, to 
the attractions of the Atlantic City 
boardwalk on a beautiful, sunshiny 
day. Meeting was declared closed 
about 1:00 P.M. 

General impression was that the 
meeting should have been better than 
it turned out to be. The program and 
program officials carried out their 
part of the session business very well. 
Organization and timing were excel- 
lent, and the Chairman and reporters 
worked with authority. There was 
little confusion and fumbling with 
microphones, due to smooth work by 
the attendants. Any failure — if such 
it might be called —- lay with the ap- 
parent reluctance of the audience to 
do its part. And in this kind of meet- 
ing, the members must do at least 
half the ball-carrying. 

It is difficult to assess the reasons 
why the audience did not respond 
more completely. Probably most did 
not understand the purpose and po- 
tential value of this type of meeting 

a style which permits utmost par- 
ticipation and personal benefit. One 
cynic declared that too many in the 
audience were ‘‘deadheads’’, present 
only because of the boardwalk, a trip 
out of town, or to impress the boss. 
This is an overly-pessimistic view; it 
is more reasonable to believe that the 
idea was a new one and the men did 
not know what was or would be ex- 
pected of them. 

To enhance the value of future 
meetings of this kind, it would be 
well for the technical journals to dis- 
cuss the reporter method of paper 
presentation and publicize both its 
advantages and the means by which 
individuals attending can extract the 
most from its inherent benefits 
and there are many. 

We urge ASME and ASLE to con- 
tinue this style of handling a number 
of papers; most of those at the Con- 
ference liked it, and will like it more 
as they learn to take a greater part in 
its proceedings. At least, nobody fell 
asleep. 





WOULD YOU LIKE TEAR SHEETS? 
Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors. 
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112-page 
handbook of 


Samples Coal Shipments 
in a Matter of Minutes! 


j 
] 


CRUSHERS ° 


— 


STURTEVANT COAL SAMPLER 
with New Automatic Splitter 


It's a fact! Big users of coal and coke know the true 
B.T.U. value of deliveries before moisture has a chance 
thanks to the speedy crushing, homog- 
enizing and proportioning actions of the Sturtevant 
Automatic Coal Sampler and its Automatic Splitter. So, 


to evaporate 


they get what they pay for and increase boiler effi- 


ciency in the bargain 


Handles a ton an hour! The Sturtevant Automatic Coal 
Sampler takes 3” or smaller coal or coke and crushes 
it to 6 mesh or finer. Sample spout takes off 5, 10 or 
15% of the finely crushed homogenous mixture, as 
desired. Then, the optional Automatic Splitter takes a 
5% “sample of the sample.” 





“OPEN-DOOR"’ DESIGN 


provides ‘‘One Man, One Minute 
accessibility for all cleaning and 
maintenance an exclusive 
Sturtevant feature that saves 
valuable down time 








Want more information? Write for all the facts 
about the Sturtevant Automatic Coal Sampler 
the tested shortcut to accurate B.T.U. analysis 


STURTEVANT 


MILLCOMPAWNY 
145 Clayton $#., Boston 22, Mass. 


SEPARATORS 
ELEVATORS 


MICRON-GRINDERS . 
CONVEYORS . 


GRINDERS ° 


BLENDERS GRANULATORS ° 
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WILSON CATALOG GIVES DATA ON: 


air-driven cleaners 

drill type cleaners 
electrically-driven cleaners 
water-driven cleaners 
cutter heads 

air-driven motors 

electric motors 
steam-driven motors 
water-driven motors 

and many accessories 


FOR CLEANING THIS EQUIPMENT: 


° hoilers 
gas coolers 
sulfite evaporators 
glycerine evaporators 
fuel oil beaters 
polymerization units 
miscellaneous evaporators 
humidifier tubes 
water heaters 
crude column heaters 
small transfer lines 
miscellaneous heaters 
miscellaneous condensers 


air conditioning 
refrigeration 

oil refineries 
synthetic fibers 
electro-chemical 
synthetic rubber 
paper 

food process 
steel 
manufactured gas 
chemical 
pharmaceutical 
power generating plants 
marine 


FOR THESE 
INDUSTRIES: 





Representatives in principal cities 


THOMAS C. WILSON, INC., 21-11 44th Ave., Long Island City 1,N.Y. 


Cable address: “Tubecleon,” New York 


TUBE CLEANERS «© TUBE EXPANDERS 
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DODGE 
PRODUCTS 


you should know 


$C and SCM 
BALL BEARING 
PILLOW BLOCKS 


TAPER-LOCK 
ALL STEEL 
CONVEYOR PULLEYS 


DODGE TAKE-UPS 


popGe BULLETIN 
you SHOULD HEN” 


Gs. Lood 
ROLLING BEARING” ther 


, die 
(HF sree! 
raper-Lock st ‘ 
purierys. © ons 
sizes, dimers’ 
poor Tarn: 


Write for your copies. 


DODGE MANUFACTURING CORPORATION 
6400 Union Street + Mishawaka, Indiana 
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Hydraulics Refresher for Professional En- 
gineers License by John D. Constance. S 
cond Edition, 1956. Approximately 


Publi hed b the 
ifiside Park, N. J 


) page 
suthor 
ra { 
Stn) 
book has be i ed a i home 


trument tos indidates intending 


nations tor prot ional engin 
caminations tor en 
iS | irticularly valuable 

nd formal retresher 


mcon nient lor some 


irge number of ev 
olution worked out in de 
i taker 


iminations., Whi he contents formed the 


from previou 
omplete bound 1 performance 
ted retresher i i given by the 
Amer 
gineers in Nev 


cast to hel; 


le re ) rsh ol the 
ol Me i i 


been re 


iuthor 


i Society 


been caretull 

i the subject matter 
ind practical manner. | 
cal aspects ol ich problem 
practical 


vorked out 


necessal 

“) tion 
ond edition, the tollowing addi 
probl n ection have bee 
1 density relation 
onversion Branch pipin 
ind nozzle horsepower. In addi 


j ' 
compietel 


ction on equi alent 
distribution, with selec 
luded. Thi 


in cxamination ma 


ind looy flo 

subject 

j 
capaci ol pape 


wothne ind how to de 
number of branch ty pe i 

ider can normally accommodate, are useful 
iddition 
Mathematics Refresher is similar in general! 


Hydraulics Retresher just 


to the text 


ntation toth 


" 
inipulation a 


ion of mathe 

| 

ind lam 

Refresher 

ood ohit 
ering 
miner 


s (M) 


Architectural Refresher, b 
F. E. Fers onta 


ti rt exar 


problen ij 


unation for Pro 


content here 


fessional Engineer in New York State (Struc 
tural Planning & Design, Part 1) have a de 
finite reason for being there. A candidat 
in New York automatu 


ally and legally is permitted to affix his seal to 


obtaining licensure 
architectural drawings for filing with local 
ind state authorities because of this require 
tate of New Jersey 


professional engineer must pas the architec 


ment. In the a registered 
tural design section of that state’s architec 
tural examination before he may do the same. 

The author 

ganized attempt to publish, under one 
large selection ol past problems with 
ketch form. First Edition 


point out that this is the first 


the answers in 


1956. Price $2.50 
* . * 


How to Get Industrial and Business 


Publicity, by Charles E. St 


6 by 9; 166 pages inc luding index. Published 


Thomas, size 
by Chilton Compan \ Chestnut & 56th 
St Philadelphia 39 
$5.00 


Pennsylvama. Price 
From the editor tandpoint this book | 
ordered for thos 


which fail to get 


yust what the doctor 


industri ind companies 


the proper publicity and publication ot 


their technical pre releases. Here 1s a ste] 


by step method by which a firm can mah 


isc ol etlective publicity the book ts not 


concerned with whv a publi ity operation 


necessary, but ith how uch a function 


can be organized and rut 


The author, los i public relation expert 


has set down tl ‘ ‘ md tunctions of a 


publicity departm nt from the initial on 


nization, the actua ph ical set-up of the 


office itself, to the final contact with the 


industrial press editor. He covers such aspect 


of the problem as the publicity man’s cor 


tact with kev per onnel, the ad 


COM) pal 


isability of having him participate in com 
pany meeting und h per onal contact 


vith the press itself All important phases ol 


organizing ind operating 1 publicit depart 
ment or function are covered impl and 


Wisel we think, the 


iddressed particularl to those 


vith yreat ciarit 
book i 


maller firms to which good publicit cal 


bring direct result but it 1s also extreme 


iluable for all business personnel concerned 


vith public relation 
laken at mdon from hy table of 
ome oO the ubject 
How rgamize lor Pubhieit 
Nex ecting 
Procedure Basi 
t Man. How to 
the Release 
by Editor 
ind Report- 


Eflectivenc 


book 


nm regardk 


no | ublic ity dey 


t But it 


heck on th 


firms who alre 





OT; 


EFFICIENCY 


@® NO FOUNDATION 
@ NO FLEXIBLE COUPLING 
@ NO SLIDING BASE 
@ NO LINING UP PROBLEM 






~~ 


-that’s [OF que-Ar m 


THE DODGE SHAFT-MOUNTED SPEED REDUCER 


O 


Proved in tens of thousands of installa- driven through any V-belt drive. Stock 





Call the Transmissioneer, you 
give you valuable assistance on new 
ior his name under 
classilied phone book, ot write us 





tions, in all types of industry, this new and 
better kind of speed reducer delivets 
up to 97% efficiency... makes savings up 
to one-third! 

This reducer is mounted directly on the 
driven shaft, in any vertical or horizontal 
position. It is anchored by the torque-arm, 
fastened to any fixed object. No need for 
foundation, flexible coupling or sliding 
base. No lining up difficulties. Unit is 


r local Dodge Distributor. He can 
cost-saving methods. Look 


Power Transmission Machinery” in your 


Taper-Lock Sheaves prescribed for each 
job. Tri-Matic Overload Release and Back 
stop available if desired 

Dodge Torque-Arm is America’s most 
complete line of shaft-mounted speed re 
ducers — single and double reduction 
series—1 hp to 60 hp; output speeds, 12 to 
365 rpm. Sold from Distributors’ stocks 


DODGE MANUFACTURING CORPORATION 
6400 Union Street *¢ Mishawaka, 


indiana 
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FLEXIBILITY in a COMPLETE PACKAGE... 


Superior’s Free Standing Panel Provides Controls 
to Suit Your Operation 


lype D Superior Steam Generators offer many features never 
before found in a packaged water tube boiler. Complete flexi- 
bility of controls provides for tailored installations. Users have 
a choice of electrically, ot pre umatically ope rated controls of 
positioning or metering types, and unlimited selection of instru- 
mentation. Free standing panel or console arrangements. Modern 
water wall boiler with mechanical draft features, completely 
integrated, make Superior Steam Generators the true leader in 
the water tubs package field. 

Capacities from 8,000 to 50,000 Ibs. per hour, burning oil or 


gas. Standard design pressures of 250, 300, 600 and 900 psig. 


Write today for Catalog 906W 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


7) EEARIIOIR: 


STEAM GENERATORS 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right, 


INSTRUMENTS, CONTROLS 


201 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed 

lators, is illustrated with large application 
photos and detailed schematic drawings 
and charts, Relay and direct operation are 
covered. Case studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feedwater. 
Copes-Vulcan Div., Blaw-Knox Co. 


202 Instrument Panels — Power 
and process plants can choose instrument 
and control panels to meet individual spe- 
cifications from six standard i de- 
scribed in 16-pp Product Specification 
G71-7. Complete specifications are fur- 
nished, as well as information on supports 
and mountings for tubes, wires and equip- 
ment, instrument mounting dimensions, 
and dimensions of standard instrument 


and control panels. Bailey Meter Co. 
203 Easy Reading Gage — An all- 
hydrostatic remote ing gage for boiler 


water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 
pot visibility, other advantages offered 

y this gage, explains operation. The Re- 
liance Gauge Column Co. 


204 Oil Leak Detection — Kight-pp 
illustrated Bulletin 80, on the Parap 

oil leak detection system for steam-type 
fuel oil heaters gives a detailed explanation 
of the operation of the system. Provides 
installation diagrams, standard specifica- 
tions, explains determination of conden- 
sate flow rate. Davis Engineering Corp. 


205 instruments, Controls — Con- 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, fow meters, 
liquid levels and pressure gages, CO; me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each type of 
equipment. Republic Flow Meters Co. 


206 Solenoid Pilots — Several types 
of solenoid pilots for use with company’s 
regulating valves are described in Form 
1010. Lists reasons for economies in on-off 
control, describes applications, and gives 
type of pilot, material of construction, 
maximum pressure and maximum temper- 
ature for two- and three-way pilots in 
steam, gas and liquid service. Se 
matic diagrams of typical 5 a are 
given. Spence Engineering Co., Inc. 
207 indicating Flow Meter — Bul- 
letin 18-A, 22-pp, discusses advantages, 
construction and operation of company’s 
T H indicating flow meter. Presents 
technical data on the principles and theory 
of fluid measurement and discusses orifice 
t meters and orifice meter principles. 
‘ers examples of flow rate calculations. 
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209 ideas on Push Pull Controls 
— Included in this “Idea File’ are answers 


to increase the speed 
the cnglter 


low-voltage i 


208 pD-c Amplifier —Twelve- 


Bulletin MSP 111.1 


MECHANICAL POWER 
TRANSMISSION 


210 V-S Drive Selection Tips — 


and 


—," 


ick and easy se- 
Texrope drives. 
horse- 
table. 


Pine 
section variable speed 


5 


booklet includes information on 


features, drive principles, 
power rating tables, speed range 


Allis-Chalmers Mfg. Co. 


C and 
211 Fluid Drives — Bulletins 9419 


Bulletin 20P50, 44 pp, carries handy 
multi-color tables for qui 

lection of variable 

In addition to 

design 


A, B, 
drives, 
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214 Controlled Volume Pumps — 
Bulletin 953, 24-pp, describes and illus- 
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volume pumps 
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in industrial water treating systems. 
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It offers 28 tips on proper installation of 
the pumps, 54 tips on care techniques 
Section on installation provides informa- 
tion on suction, packing the pump, start- 
ing it, and trouble shooting. Section on 
maintenance deals with such subjects is 
steam valves, liquid piston and rod, pistor 
packing, liners. Worthington Corp 


216 Meter that Pumps — Bulletin 
100, 5S pp describes company s improved 
meter that pumps — designed for precise 
metering and proportioning of small quan 
tities of low viscosity fluids at low cost, 
over extended periods of time. Complete 
capacity tables and a detailed schematic 
ire also included. Hills-McCanna Co 


BOILERS, GENERATORS 
217 Packaged Boilers — This 16 pp 


illustrated catalog describes manufactur 
er’s new Type VP package boiler. Follow 
ing a section of background information 
is an outline of the principal design fea 
tures of these boilers, which are shop is 
sembled and provide steam capacities from 
1000 to 40,000 lb per hour. Space require 
ments are shown in a table with specifica 
tions. Combustion Engineering, In¢ 


218 Steam Generators Illus 
trated Bulletin 58B43, 20 pp, describes 
company 8 VL factory assembled genera 
tors combining 2-drum water-type boiler 
integral water cooled furnace, brick work, 
insulation and steel casing. A large cut 
away illustration shows design details, and 
gas travel. krie City Iron Works 

219 Improved Steam Generator 
Bulletin 2000, 28 pp, explains advance de 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates engi 
neering differences of component leatures 
Also shows how these components are con 
structed, assembled and tested. Another 
section gives data, and dimensions for the 
units which range from 20 to 6000 hp 
Preferred Utilities Mfg. Corp 


220 Boiler Family — Bulletin B 
3300-A describes a wide range of com 
pany’s heating and power boilers and in- 
cludes photos and cutaway views showing 
construction features. A list of bulletins 
on the various types of boilers is included 
Titusville Iron Works Div Struthers 
Wells Corp 


221 Standard Generators Bulle 
tin B-55-4 describes company 8 SC econ 
omy series of standard steam generators 
designed to reduce steam costs for indus- 
trial plants. Pre-engineered, standardized 
steam generators offered in nine sizes 
with capacities of from 50,000 to 150,000 
lb per hour are described, and schematic 


ind cutaway drawings of the units and 


design features ure included Foster 
Wheeler Corp 
222 Water Tube Boilers This 12 


pp eat slog de as nibes pia kaged water tube 
boilers, in capacities from 8000 to 50,000 
lb per hour. Interesting as well as informa 
tive, this booklet uses color and illustra 
trons to amplify text. Gives comple te data 
ind dimensions for boilers designed for 
hiring oil or gas or both Superior Combus 
tion Industries, Inc 


223 Pa kaged Generators Bulle 
tin MH 3-54, 14-pp, gives detailed cover 
age to company’s Type MH _ packaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 


sutomatic, semi-automatic, or manual con 





trols. Included are: cutaway illustrations erties and sizes of the various products 
installation photos, tube arrangement lay- Lists chief advantages, covers materials 
outs, construction details, auxiliary equip for efficient control of yg ete s from 


ment, dimensions. Union Iron Works 100 F to 3000 F. Johns-Manville 


227 Refractory Concrete — Basi 
information on recommended practice for 
scribes and illustrates company's Typ mixing and placing refractory concret« 
FM water-tube integral-furnace boiler used in the metal ceramic, and 
made in standard sizes from 2900 to petroleum refining industry as a material 


224 Shop Assembled Boiler — Six 
teen-pp Bulletin G-76 completely di 


power 


28,000 lb of steam per hr, pressure to to withstand service temp to 2600 F or 
250 psi. The Babeock & Wilcox Co more, is presented in this 16-pp manual! 
Sections are devoted to special properties 


of refractory concrete, aggregates, refrac 


REFRACTORIES, INSULATIONS tory insulating eoncrets wd) structura 


226 insulations, Refractories design. Universal Atlas Cement Co 
This 20-pp catalog features thermal in 
sulations and refractories for general in 
dustrial applications, Organized for quich 
reference, catalog provides information on 
composition, physical and thermal prop 


TUBING AND ACCESSORIES 
228 Rotary Tube Cleaners bul. 


letin R-105 presents air and water driver 





cee F. UAE 


EXPANSION 









Because they are made of rub 
ber, Goodall Expansion Joints 
have certain advantages stem 
ming from rubber’s natural 
characteristics. Among these 
are the following: 


1—LONGER SERVICE LIFE. Continuous movement during expansion 
and contraction actually keeps the rubber joint ‘‘alive.’’ There is no de 
terioration through embrittlement or corrosion 


2—SENSITIVE RESPONSE TO PRESSURE. Only the slightest pres 
sure is required to create movement in the rubber joint, in any direction 
Stress on metal pipe or other connected member is therefore reduced to an 
absolute minimum 


3—EASIER 70 INSTALL on new construction or as replacements 
for other types. Light in weight short face-to-face dimensions 
retaining rings or flanges quickly aligned and bolted. No gaskets required 
4—AVAILABLE IN “FLANG-LOK” STYLE 
development which provides exceptional ease of installation; a far greater 
sealing face area than the standard right-angle style; and a seal that is 
completely non-metallic 
Sizes *.’’ to 96’’, I.D., for Pressures up to 
125 lbs. P.S.1. and/or Vacuum 
SEND FOR ILLUSTRATED BOOKLET, OR CONTACT OUR NEAREST BRANCH 


"If it’s GOODALL, it MUST be GOOD!" 


a*patented Goodall 


Standard of Quality—Since 1870 HOSE + BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL Bidber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches and Distributors Throughout the United States and in Conode 
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74 Complete 
Line of 
COMBUSTION 


ACCESSORIES 


for Every Industrial 
Liquid Fuel-Gas Installation 


Air Control Door 
and Frame, top 
hinged, ratchet 
type, heavy duty 
for manual con 
trol. Surfaces are 
machined to @ 
close fit 








Fuel Oil Suction 
Strainer, single type 
Large basket area 
insures low oressure 
2) cy 


drop; cover and bas 
ket easily removed 
for cleaning 
Le Wide-View Peep 
. or. 
hole, safety, cur 
tain type. Cobalt 
glass removed to 
=~. show bearing sur 
| face for curtain 
Curtain halves are 
eae interlocked —open 
A waite , 
simultaneously 


me 
wee ‘y ) 


Ignition Port with 
Refractory Tile No 
M896 for use 
with standard 3 
pipe. Also serves 
as 4 peephoie 


Furnace Relief and Access 
Door, heavy construction 
practically air tight. Door 
casting correctly weighted 
lined with plastic refrac 
tory retained by imbedded 
grill; with observation port 
and cover 


Fuel Oil Heater 
Self Cleaning 
| Type 
velocity 
resulta MY 
pre 
caroon for 
mation. No internal 
connections of 


oints 


The right combination for you in achieving 
maximum combustion economy is: NATIONAL 
AIROIL Fuel Oil, Gos or Combination Oil & 
Gas Burning Equipment, NATIONAL AIROIL Com 
bustion Accessories; ond, NATIONAL AIROIL 
Engineering Consultation. May we be of help te 
you in accomplishing your particular installation 
or in solving thet difficult problem? 


Mp, NATIONAL AIROIL 
“(UF BURNER CO., INC. 


» 
2 Tu 


Southwest ’ 


7512 





IMOUSTRIAL OFF eas 
AMO FURNACE EQUIPMENT 
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rotar tube cleaner ind Cleaner accesso 
ries. Illustrates several models and heads 


toto Div., Elliott Co 


229 Life Extension for Condenser 
Tubes The 32-pp current edition of 
this booklet reports on research into the 
causes of corrosion and means of combat 
ing them, a well as the chowe of con- 
Points out that 


long a standard for 


denser tube materials 
Admiralt 


power plant condenser tubes works satis 


metal 


factorily in most installations, but other 
ilove ma be necessar In some circum 


tances, Revere Copper and Brass, In 


230 Tube Tools Kight-pp Bulle 
tin 5S describes advantages and applica 
tion of company’s line of tube cleaners 
tube « xpanders and maintenance tools, in 
eluding drills, brushes 
cialty tools. Photos are included as well as 


Airetool Mig Co 


secessory and spe- 


“ize and selection data 


231 Heat Ex hanger Tubing 
Cited in this 5O0-pp catalog are typical 
cases where cupro-nickel or Monel tubing 
imstailed in heat exchangers resulted in 
ibetantial savings and better efficienc 
through longer tube life. Deseribe 8 applic i 
tions of this tubing in various instances 
vhere unusual water conditions, as to pol 
lution. excessive turbulence 
ind the like, required tubing that would 
vithstand this rigorous wear. The Inter 
national Nickel Co., Ine 


232 Tube Expanders Catalog 88, 
119-pp, is full of detailed information 
ibout tube ¢ xpanders ind associated tools 
used for tube rolling. Profusely illustrated 


temperature 


catalog provide s information relative to 
batlers, condenser evaporators OF miscel 
laneous heat « xchangers Special sections 
ure devoted to expanders ccessories 
measuring instruments, rollers, extensions 
Mach type of equipment is fully 
deseribed listed, and 


tables of engineering data included, Also 


und drives 
ipplications ure 


covers tube expansion methods, tool main- 
tenance, expansion calculations ind charts 
giving pipe and tubs izes. Thomas © 


Wilson, Ine 


FUEL BURNING EQUIPMENT 
233 Automatic Burner Bulletin 


120 contains approximate 1 pp of engi 


neering data on a te burner unit tor gas 


jl or combination firing and sized for 
to 42.000 Ib of 


epracitie team per hour 


ooseleal manual 


Se purale ection 
ire devoted to pote ind discussion ol 
burner general 

viring and piping 

mato operating = 
Availabl 


plemuse strate 


perlormance data 

d power engineer 

title n requesting this bulle 
wering Corp 


Postage-free cards for ordering 
catalogs are on page 97. You 
may also use the cards to order 
literature mentioned in the ads. 


234 Oil and Gas Burners Bulle- 
tin OB-53, 28 pp gives principles of sele« 
tion and application of oil or gas burners 
va combination of both for standard and 
wide « ipacit range operation together 
with air registers and fuel oi! heating and 
pumping sets. Conversion table shows ap- 
proximate rel itionships hetween quantity 


fast, accurate 
PHOSPHATE, 
NITRATE 


TAYLOR 
COMPARATORS 


In a matter of minutes, you can have 
accurate determinations of pH, 
phosphate, nitrate or silica content 
by making on-the-spot colorimetric 
tests with lightweight, portable Tay 
lor Comparators. No technical knowl 
edge or experience is required to get 
dependable operational data. Testing 
consists of comparing the treated 
sample with the 
standard slide until colors match 
You then read values direct from 
slide. All Taylor sets come complete 
with necessary accessories, reagents 
Complete water 


movable _ color 


and instructions. 
analysis is only a little more detailed 
with the Taylor Water Analyzer 


To determine water hardness quickly 
yet with the ease and accuracy of an 
alkalinity titration, use the Taylor 
Total Hardness Set 


COLOR STANDARDS 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessories with Taylor Com 
parators to assure accurate results 
All Taylor liquid color standards 
carry an unlimited guarantee against 
fading 
SEE YOUR DEALER for Taylor sets or im 
mediate replacement of supplies. Write 
direct for FREE HANDBOOK, 
“Modern pH ond Chiorine Con 
trol”. Gives theory and applica 
tion of pH control. Illustrates 
and describes full Taylor line. 


W. A. TAYLOR % 


BA wort 4 ¥ 


ER Rg 
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of oF burned, borer ce ty and air re- 
quired for combustion. The Engineer Co 


235 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy 
oil or tar in boilers, stills, dryers and other 
furnaces where steam or compressed ar 
is available for -tomizing the oil. Includes 
information on furnace design and con- 
struction. National Airoil Burner Co., Inc 


COAL, ASH HANDLING 
237 Tractor Shovel — The engincer- 


ing, design and production stories of com- 
pany’s HD-11G tractor shovel are picto- 
rially presented in 8-pp Catalog MS-460 
Includes specifications and describes vari- 
ous features which mean easier servicing 
for less time-down and greater operator 
comfort, Allis-Chalmers Mfg. Co 


238 Improved Crushers — Bulletin 
12-C, 16-pp, describes company’s line of 
crushers for reducing oe coke, glass 
cullet, gypsum, lime, metal turning, sugar, 
sulphur and similar lump materials. Cov- 
ers Knittel ring type crushers, two-stage 
double-roll crushers, single-roll crushers, 
and double-roll crushers, Photos, dimen- 
sional drawings and full specifications are 
included, Stephens-Adamson Mfg. Co 


239 Coal Crusher — ( ‘Company's WC 
and WS series rolling ring coal crushers 
are described in Bulletin 154. Emphasizes 
special construction elements that mean 
greater coal reduction at lower operating 
costs. Cross section illustration shows both 
feeding and crushing action incorporated 
and tables give capacities, speeds, and di 
mensions. American Pulverizer Co 


240 Why Liquid Diffusion — What 
liquid diffusion can do for power plants is 
explained in Form B, which tells how 
liquid diffusion compounds work and gives 
four practical applications, These include 
dust control in coal handling, fly-ash con- 
trol, coal storage pile treatment and boiler 
cleaning. Johnson-March Corp. 


WATER CONDITIONING 


241 Water Conditioning Data 
Book — An excellent reference volume, 
Data Book 2478A contains 108 pp and 
presents a compilation of 78 chapters and 
tables. Subjects covered include hydrau 
lies; impurities in water; chemical conver- 
SLOTS coagulant, acid and alkali dosages 
chemicals used in water treatment; water 
treatment processes; boiler feed make-up 
requirements; alkalinity relationships; spe 
cific gravities; chemical reactions. Avail 
able to qualified power engineers, please 
state your job title when requesting this 
The Permutit Co 


242 Handbook on Demineralizing 
— Comprehensive 40-pp Bulletin 5800-1 
compares various methods of water treat 
ment, indicating the comparison between 
demineralizers and evaporators, It dis- 
cusses the characteristics of the various 
types of available cation and anion ex- 
change materials and offers data on operat- 
ing costs of demineralizing. It tells when to 
use 2-bed, 3-bed, 4-bed, mixed or mono- 
bed demineralizers. It also indicates when 
decarbonators or vacuum  deaerators 
should be installed. Cochrane Corp 


243 For Industrial Water Soften- 


ing — Greensand, zeolite and resinous ex 
change water softeners are described in 


January, 1957 
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R=-P&C pressure seatep 
GATE AND GLOBE VALVES IN 
900, 1500, 2500 LB. CLASSES 


For complete information write our office at Reading, Pa. 
La tai aL 





co R-P2C Valve Division 
AMERICAN CHAIN & CAB 





Values 
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NIAGARA SECTIONAL 


Aero HEAT EXCHANGER 


gives close temperature 
control, saves you 
LABOR, Power, Water 











@ Because the new design improves 
the heat transfer to the out-cdoor 
air by evaporation. 


@ Because new features keep your 
equipment working for long life 
with “new plant” efficiency .::; 
always full capacity. 


@ Because you save 95% of cool- 
ing water cost. 


You get faster, more accurate cool- 
ing of industrial fluids to specified 
temperatures. 

You improve your quality of pro- 
duction by removing heat at the rate 
of input. 

You save labor in upkeep. With full 
access to all interior parts and piping 
you see everything in easy inspections. 
You head off dirt accumulation and 
corrosion. Casing panels are removable 
without moving the coils. The coils 
can be cleaned from both sides. 

First cost is low; freight is low be- 
cause of the lowest space /weight ratio; 
you save much labor in erection. Cap- 
acity range is 7,000,000 to 18,000,000 
Btu/hr. No other heat exchange meth- 
od gives you so much saving in money 


and convenience. 


Write for Niagara Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. £, 405 Lexington Ave. 
NEW YORK 17, WN. Y. 
District Engineers in 
Principal Cities of U.S. and Canada 
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&-pp Form 8-105. Discusses features and 
applications of each of these basic types 
and illustrates some installations. Includes 
capacity data and general specifications 
Also describes and pictures controls for 
water softeners, pressure filters and deion- 
izers. Illinois Water Treatment Co 


244 Corrosion Treatment — “Cor- 
rosion Protection of Steam and Conden- 
sate Return Systems” is a folder on amine 
treatment for boiler and condensate sys- 
tems. This treatment is described as afford- 
ing surface protection of the metal as well 
is raising the pH value of the condensate. 
The Bird Archer Co 


245 Steam System Treatment — 
This bulletin on Coravol for prevention of 
corrosion explains theory of corrosion 
ipplication of organic amines to steam 
systems (Coravol process) and presents 
case histories of use in different types ol 
plants and industries. Coravol is part of 
t complete technical service providing 
chemical formulas for treatment of water 
steam, brine, fuel. Western Chemical Co 


246 pH and Chlorine Control 
The 12th edition of company 8 handbook 
Modern pH und Chlorine Control, 
100-pp, incorporating theory and practice 
of colorimetric analysis, serves as a refer 
ence tor quantitative determination of pH 
chlorine, phosphate, nitrite, sulfate, hard 
ness and other tests. Slide comparators 
ind complete test kits are illustrated In 
iddition to standard pH determinations, 
methods are outlined Fes quantitative an- 
alyses of phosphate, calcium, magnesium, 
silica nitrate hardness. Available to quali- 
fied power engineers, W. A. Taylor Co 


247 Water Treatment — Bulletin 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations for 
individual plant requirements. Covers pre- 
treatment, internal treatment, treatment 
application, blow-down adjustment, test 
control. Dearborn Chemical Co. 


248 Carbon Dioxide Measurement 

- Technical Paper 133, 16-pp, discusses 
determination of CO, in water by conduc- 
tivity measurements. Describes a new 
method developed for the determination 
of carbon dioxide which is applicable to 
analysis of waterside deposits, treatment 
chemicals and organic carbon in water 
W.H. & L. D. Betz. 


LUBRICANTS 
250 Lithium Soap Greases — This 


product information bulletin details qual- 
ities and specifications of company’s multi 
purpose lithium soap industrial greases 
Advantages of multi-purpose grease use 
such as prevention of lubricant misappli- 
cation, simplified maintenance sasseduanes 
are discussed, together with performance 
characteristics. Sinclair Refining Co 


251 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viseosity grades. Discusses six 
major ¢ haracteristics of the oil; « xplains 
ind pictures its use in hydraulic systems 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, ete. A chart shows grades available 

uses, properties, Standard Oil Co. (Ind 


252 Bearing Lubrication — Vo! 
XL. No. 10 of this company s Lubrication 





ut 
Steam 
sts 


with Stickle's 
differential drainage 
nd boiler return system 


A closed pumping system for returning 
condensation from heating and proc- 
essing equipment under pressure di- 
rectly to boiler at temperatures only 15 
to 20 degrees lower than those at op- 
erating pressure. For plants using steam 
pressures between 50 and 250 Ibs. 
Cuts the cost of steam these eight ways: 


7. 


Cuts fuel costs 10% to 25% by com- 
pletely salvaging condensate and return- 
ing to boiler at 300 degrees or higher. 


. Raises production with higher, more uni- 


form boiler pressure, higher tempera- 
ture steam. 


. Reduces use of raw make-up water 85% 


to 90%. 


. Cuts maintenance on boilers, steam lines, 


traps and valves. 


. Improves quality by permitting operation 


of processing units at peak efficiency. 


. Cuts power used for pumping up to 75%, 


since system requires only 25 Ibs. 
Automatically maintains positive circula- 
tion without steam loss. 


Eliminates flash steam waste. 


FREE BULLETIN! 

Write or wire for details and free Bulletin 
250. 

STICKLE STEAM SPECIALTIES CO. 
2241 Valley Ave. ¢ Indianapolis 18, Ind. 


SINCE 1905 


Stickle 
Equipment 


Cuts the cost of steam 





Steam Treps @ Feed Water Heaters 
Regulating and Reducing Valves 
Drainage and Boiler Return Systems 
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magazine provides an excellent 12-pp 
article on industrial bearing lubrication 
Illustrated with photos and drawings, text 
covers such subjects as bearing design 
bearing surfaces; bearing overhaul; aspects 
of lubrication, including factors involved, 
in choice of turbine oils and diesel lubri- 
cants, and the deleterious effects of mois- 
ture; and the life expectancy of bearing 
lubricants. The Texas Co 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


253 Check Valves —T went) -pp 
Catalog 30 presents company’s line of 
tilting-dise B er valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 
tilting dise construction, discusses closing 
without slam, reduced loss of head, other 
advantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co 


254 Lubricated Plug Valves — Cat 
alog PV-24, 36-pp, shows in detail a line 
of iron and steel lubricated plug valves 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions. The Wm. Powell Co 


255 General Purpose Valves — Sup 
plement No. 1 to Catalog F-9, 32-pp, 
offers complete information on company’s 
series of general purpose drop forged steel 
valves, gate, globe and angle types, sizes 
44 through 2 in. Includes descriptions of 
each type along with drawings showing 
component parts. Dimensions and other 
specifications are tabulated, and a pres- 
sure-temperature ratings table is included 


Henry Vogt Machine Co 
256 Valve Chart — Form 194, 24 pp 


is a valve comparison chart, listing valve 
figure numbers of 15 major manufacturers 
and the OLC equivalent valve figure num 
bers. Compares variety of valves in ferrous 
and non-ferrous materials, describes dif- 
ferent valve lines. The Ohio Injector Co 


257 Boiler Blow Off Valves — Bul 
letin }-125, 24 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, Y 
valves and duplex units specifically ce 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co 


258 Water Hammer Control — 
Cause, effect and control of water hammer 
in piping systems is the subject of &-pp 
Bulletin WH 851. Photos, drawings and 
curves supplement text, and test data is 
presented to show efficiency of company’s 
silent check valves in water hammer con- 
trol. Some typical installations are illus- 
trated. The Williams Gauge Co., Ine 


259 Valve Charts — Now available 
to power engineers are three well-organized 
wall charts on valve types, selection and 
protection. “How to know valves’’ covers 
four main types of valves from the stand 
points of their appearance, inside con 
struction, service intended, operation and 
use. ‘How to select valves’’ discusses five 
major tactors involved in the choice of a 
valve fluid, temperature, pressure, size 
and function. ‘How to protect valves’’ 
written in “‘do and don't” style covers 11 
important points in valve installation, op- 
eration and maintenance, R-P & C Valve 
Div., American Chain & Cable Co., Ine 


260 Pump Valves — Key features of 


company’s line of pump valves are out 


THE AIR WE 


. must be safeguarded against contamination, Every 
public-spirited industrialist realizes the importance of 
clean air to community good will, plant employee 
relations and the safety of his plant and its equipment 

Prat-Daniel has made notable contributions, during 
thirty years of research and manufacture, to the dust 
and smoke abatement programs across the nation. By 
promoting good public relations and protecting 
sensitive machinery, P-D Collectors have performed an 
outstanding service 

One of the many developments that have contributed 
to this success is an exclusive, patented, unique design 
of internal gas flow, known as *PLENAFLO. This 
feature eliminates recirculation, reduces wear, provides 
accessibility to every tube and improves efficiency 

The Thermix Corporation, Project Engineers, will 
be glad to send you a bulletin fully explaining this 
new idea in tubular design. Ask for Bulletin on P-D 
dust collectors featuring PLENAFLO. 


*Trademark 


Dp 


Project Engineers 


THE THERMIX CORPORATION 
GREEN WICH, CONN 
(Offices in 38 Principal Cities) 
Canodian Affiliates: 1. C. CHOWN, LTD., Montrec!l 25, Que 


Designers and Manufacturers 
PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, induced Dratt fans, Fan Stacks 
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KAMLOK 


QUICK COUPLERS. 


uM 


The Fastest, Gafest 
Surest Coupling Known 


¥ 


644A Vesa 


4 fp 


646 


~ » 


KAMLOK 


* ALUMINUM + MONEL 
STAINLESS STEEL + SEMI-STEEL 


BRONZE 


JORDAN CORPORATION 


industrial Sales Division of OP W Coerperetion 


6013 Wiehe 8d. + Cincinnati 13, Obie 
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lined in 6pp Bulletin V-112. Includes 
cutaway view showing design features, 
materials table, and a table of 
Sims Pump 


standard 
standard pump valve sizes 
Valve Co Ine 


261 Choosing the Right Valve — 
Presenting valve selection as a matter of 
matching the valve’s service characteristics 
with service requirements of the job, this 
practical 20-pp booklet explains and illus- 
trates basic design features of gate, globe 
ind check valves. It tells, in non-technical 
language, how each of these valve types 
works, and where it is suited for use 
Dim tem connection, bonnet and bonnet 
om} char wleristy are cise ' wend and il 
lustrated, Crane Co 


262 Steel Gate Valves Four types 
Hancock general purpose steel gate 
ilves for process and power piping sys 
tems are deseribed in illustrated Bulletin 
202 ©, 12 pp. Material specifications, di 
mensions given, also service pressure rat 


ing Manning, Maxwell & Moore, In 


263 

notebook 
pany's bulletins on its line of valves for 
ind solids. It 
features comple lu ce eign, ai 
mensional and specification data on butter 
fly, slick tutomatic and proportioning 
valves, and is profusely illustrated with 
photos, drawings and diagrams, high 
lighting valve design and construction 


Rox kwell Co 


264 industrial Valves 

Catalog 105 28-pp contains 
valves for a wide variety of appli ations 
Inelude and illustrations de 
enbing non-return (stop-check) valves 
globe and angle pressure seal 
design, angle amall size 
globe valves designed for chain or exten 
ion operation in vertical lines. Also in- 
luded is Mudwonder valve 
for abrasive fluids. kdward Valves, Ine 


Valve Data his loose-leaf 


contam t collection of com 
| 
coutrol ol air, gas liquid 


operating 


( onde rise d 
data on 


dimensions 


stop valves 
univalves ind 


eompan -) 


266 Steam Trap Book Catalog J 
14 pp, serves as a manual of trapping prac 
tie Include i section giving 
physical data and prices on « 
ind forged steel inverted bucket steam 


catalog 
ast semi-stee! 


raps, compound steam traps and ball 


float aur and air relief trap t handbook 
ection explaining how to calculate con 
wale loads and elect traps tor ill 
classes of equipment; a maintenance se¢ 
xplaining trap installation, as well as 


Armstrong 


tion ¢ 
trouble-shooting and 


Machine Work 


267 Steam l'rap Selector welve 
pp Bulletin T-9 is designed specifically to 
ud in selection and application of steam 
traps on chemical processing equipment 


piping diagram for 22 


repuil 


Features a foldout 
pieces of typical processing equipment 

each showing recommended steam trap 
ind piping 
elector tables 


iwrangements. Also contains 
Yarnall-Waring Co 


ELECTRICAL EQUIPMENT 
269 resting Instruments — bull 


tin 10-56, 16-pp, features company's ele 
trical testing instruments, including ohm 
moter ground testers dielectric tests sets 
motor rotation tester, cable fault locating 
quipment transiormer turn ratio test 
at eorona test equipment frequency 
others Includes 


of each type, in 


meters tachometers 
photos ind desenptions 
luding chief features, operating ranges 


ind applications. James G. Biddle Co 





ERNST 


HIGH PRESSURE 


GLASSES 


€—>) and GASKETS 


All sizes to fit your gages and val 
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FIG. 21 LIP-MOLD 


STATE YOUR REQUIREMENTS 


All shipments from stock. 
Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 


Livingston 6-1400 LIVINGSTON, WN. J. 
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270 industrial Systems — Bulletin 
GED-3039, 48 pp, gives information on 
distribution system planning. Features, ad 
vantages, application, operation and other 
data on system-engineered equipment for 
industrial power distribution, including 
switchgear, unit substations, switchboards, 
transformers, busways, wire and cable 
conduit products, voltage regulators, ca 
pacitors, circuit breakers, safety switches 
panelboards controls, motor controls, mo 
tors, turbines, rectifiers, and wiring devices 
ire covered. General Eleetric Co 


271 On Copper Conductors 
Publication C-25, 62 pp, is designed to 
help make the selection of bus conductors 
easier Included in booklet are tables re 
garding such shapes is channels venti 
lated square tubes and round tubes. There 
ure tables for other rigid bus conductor 
shapes ilso data on bare copper wirt ind 
able is wel is common! used illoy 
wires. Also provided is a general discussion 
of copper its physical ind electric il prop 
rties Photos illustrate man installa 


ions. The American Brass Co 


272 High Capacity Fuses Form 
HCS, 6 pp deseribes fuses of unlimited 
interrupting capacity on voltages to 600 
designed to afford protection fot loads of 
600 to 5000 amp. Includes test data, charts 
on opening time, current limiting effect 
Bussmann Mfg. Co 


OTHER EQUIPMENT 
273 Product Guide Manufactur 


ing facilities for company’s line of steam 
turbines, turbine generators, ship propul 
on units, feed pumps, centrifugal com 
pressors, blowers, centrifugal pumps, re 
duction gear ind other products are 
deseribed in’ this profusel illustrated 
-pp catalog Photos show manufacturing 
procedure De Laval Steam Turbine Co 


274 Steam Turbines The advan 
tages ol company 8 solid wheel turbines 
ixial flow turbines, single stage and multi 
stage, are outlined in illustrated Bulletin 
S-140. Describes various models in their 
ine and includes application photos. The 
Ferry Steam Turbine Co 


275 Conveyor Belt Chart beng 


neering data tor tandard conveyor belt 
onstruction is given in this chart and as 
ompanying sheet, Strength characteristic 

eight popular ply and material com 
binations of conveyor belt construction 
ire provided. Each property is printed on 
the chart in a different color to facilitate 
omparison. Quaker Rubber Corp., Div 


H. K. Porter Co., In 


276 Filter Underdrains Informa 
tion on filter underdrains and underdrain 
blocks is presented in two new bulletins 
No. 901-B, 8 pp, describes the primary and 
secondary distributing tem, typieal in 
stallations, performance and specifications 
sulletin 6220-B covers various types of 


filter underdrain blocks. Infileo Ine 


277 Turbine Speed Control 

Phirty-pp wire-bound Bulletin H-21 is 
titled “Fundamentals of Turbine Speed 
Control It is an elaborately illustrated 
educational booklet intended to clarify the 
yperation of common types of automat 
speed control for steam turbines An mn 
troductory section covers general funda 
mentals of automatic control systems, and 
includes a key to control terminology 
Simplified diagrams show operating prin 
ciples of wtual control svstem klhott Co 


Demands for greater boiler output are 
often met by installing more efficient 
baffles. 


Overload operation need not be de- 
structive nor cause serious outages 
due to furnace failures when the heat 
path through the boiler is well 
designed. 


Enco baffling boosts steam output 
safely. The cross flow puts every foot 
of heating surface to work. The 
streamlining prevents eddy currents 
and dead gas pockets. 


Enco baffles also cut down draft loss 
by doing away with bottlenecks in 
the passes. They save steam because 
soot blowers are used more effec- 
tively and less often. They can be 
applied to any water-tube boiler. 


Each application is individually de- 
signed by men with 25 years experi- 
ence in this highly specialized branch 
of engineering. Installations are made 
by skilled mechanics. 


@ A bulletin on boiler battles gives valuable information which 
every engineer should have. Ask for bulletin BW 40. It's free. 


THE ENGINEER COMPANY 


75 WEST STREET ° NEW YORK, N. Y. 


PRODUCED EXCLUSIVELY BY THE ENGINEER COMPANY 
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278 On Chemical Cleaning — This 
series of seven folders covers the intang!- 
bles behind the chemical cleaning service 
offered by the company, such as training of 
cleaning cleaning 
methods, safety consciousness, research 
chemical cleaning equipment ind service 
Dowell Inc 


279 Duct Insulation engineering 
data and application instructions for com 
pany’s semi-rigid, spun mineral wool duct 
insulation are presented in this informa 
tive bulletin. Thermal and sound absorp 
tion characteristics are presented in tabu 
lar form and physical, chemical, mechani 
cal and handling properties ire described 
Baldwin-Hill Co 


specialists, accepted 


280 Sectional Condenser — Bull 
tin 131 shows benefits of sectional-design 
refrigeration condensers for 100 to 240 
tons refrigeration capacity and explains 
their functions with diagrams and installa 
tion photos A cutaway shows component 
parts Niagara Blower Co 


281 > Sheet and Plate Fabrication 

Illustrated in 40-pp Bulletin F-3 are prod 
ucts of this manufacturer, and equipment 
used to produce special sheet steel ind 
alloy parts. Shows control panels, switch 
gear housings, cubicles and other electrical 
enclosures, boiler air ducts, smoke breech 
ings, tanks. The Kirk & Blum Mfg. Co 


282 Nuclear Reactor Data This 
IS-pp booklet lists significant data on 
every nuclear reactor known to be built or 
under construction in the world, including 
six in Russia. Material for the study was 
gathered from a wide variety of sources. A 





CLASSIFIED ADVERTISING 


FOR SALE 


0 K.-W. Used M.G. Set 4} Manufae 
ture CGienerator 115/230 volt ; wire 
coupled to squirrel cage motor 220) volt 
} phase 60 cycles 1160 R.P.M Mounted 
Structural Steel sume balancing trans 
former 1). 
luced voltage motor starter good condition 
f.o.} (jardiner $2,000.00 Write f 
further details to YeLLowsTone Park Com 
\ Kngineering Department Ccsardiner 


PA 
Montana 


panel and instruments Re 


POSITION VACANT 


Watch Engineer for municipally owned elect: 
rating plant. Required preparation: High 
vupplemented by study along mechani 
preferably with one or t 


graduate 
engineering lines 
ollege w k, and at least five year 
power plant. Box 1720, Power E» 


S. Dearborn St., Chieago 5, Ilinois 





J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro 

electric Power Plants, Industrial Plants, Me 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports 


Greenville, South Carolina 


chart, listing reactors built since the first 
one in Chicago, and including those par 
tially constructed or definitely planned 
and engineered for future construction, is 
included. Chart shows up to 50 prin ipal 
characteristics of each reactor, including 
function and important technical features 
Raytheon Mig Co 


283 Preheating Combustion Air 
This well-illustrated 36-pp booklet explains 
fuel savings and increased performance 
made possible by using waste heat in 
flue gases to preheat incoming combustion 
ill Also covers increased boiler output 
ibility to use lower grade fuels, other 
idvantages afforded. Booklet contrast 
regenerative with recuperative preheaters 
explains operating principle aad structural 
details of the Ljungstrom ai preheater 
Applications for other than power boilers 
are also covered. Air Preheater Corp 


284 Heat Transfer (Apparatus 
Condensed Bulletin HT-1 highlights rep 
resentative products In company 8 line of 
heat transfer equipment. Includes oil 
heaters and coolers, strainers, ev iporator 
heat exchangers, radiafin air coolers, tube 
pipes and coils. Cross-section views ol 
typical units are shown; brief description 
given Schutte and Koerting ('o 


285 Centrifugal Dust Collector 

Twelve-pp BeJetin 100 introduces the 
Cyelo-trell multiple tube dust collector 
which operates on centrifugal collection 
principles and incorporates new features 
to boost collection efficiency and gas 
handling capacity, An illustrated explana 
tion of operation and construction of this 
collector is accompanied by collection effi 
eleney and capacity nomographs Tables 


give design data for six sizes, from three to 
20 tubes, Research-Cottrell, Ine 


286 Corrosion Control Treat 
ment of industrial equipment to control 
corrosion cannot be a hit-and-miss propos 
tion cautions this 6-pp folder. Examples 
ire given of optimum control measures 
that may avoid costly, unsound treatment 
procedures, including minor physical or 
operating change «, Hall L iboratories, Inc 


287 Flexible Ball Joint — Catalog 
215-B, 20-pp, describes advantages of 
company's flexible ball joints for use in 
piping for power, process, heating, chem 
ical, construction, or hydraulic service 
Includes engineering specifications and 
data on the standard 300 |b series and the 
series GOO. Serewed, flanged and welding 
end joints are listed, as are insulating 
joints and jacketed joints for handling 
asphalt and other liquids that solidify 
unless heated, Barco Mig. Co 


288 Regulating Valves Bulletin 
5305 describes double seated diaphragm 
regulating valves for use with control 
instruments, outlining special features of 
the valves, particularly the “flow line 

contoured body engineered lor high en 
pacity at low pressure drop. Leslie Co 


289 Feedwater Treatment Prov 
ess Bulletin Bl, “Treatment of Boiler 
lFeedwater by Direct, or Internal Method,’ 
discusses advantages of direct treatment, 
as a complete treating program or as a 
supplement to external systems. Explains 
why direct treatment is convenient, eco 
nomical and complete and points out how 
it improves steam quality and reduces 
maintenance, National Aluminate Corp 


THROTTLES HOT GASES 


we 


All stainless steel 10” butterfly 


valve, with air cylinder operator and 
valve disc positioner, for throttling 
by-pass gases at 1200°F 


"The 


This is but one of many W. S. Rockwell standard 
and special flanged butterfly and wafer butter- 
fly valves that meet any condition of pressure, 
temperature, corrosion or abrasion. Made in 
sizes from 4” to 144” of any metal, rubber-cov- 
ered synthetic resin or glass-coated metal. For 
regulating, throttling or shut-off of air, gases, 
liquids or solids, no matter how “tough” the 
operating conditions. Minimum pressure drop. 
Non-clogging. Self-cleaning. Furnished with 
any manual or automatic operators. Write for 


Catalog. 








— ROCKWELL 
Butterfly Valves 
W. S. ROCKWELL COMPAN 


BUTTERFLY VALVES SLIDE VALVES AUTOMATIC VALVE 


2947 ELIOT STREET ° FAIRFIELD. CONN. 


Sales Representatives in Principal Cities 








All sizes to fit your gages 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, WN. J. 
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KOR 
FUEL OIL CONDITIONER 


pronounced “core” 


MORE THAN A SLUDGE SOLVENT 


Additives that simply take care of sludge problems 
are not enough. A complete treatment is needed to 
treat the thermal side of boilers as well as to dissolve 


all sludges 


KOR IS A COMPLETE TREATMENT 


SEND FOR BULLETIN 1515544 


READ ALt ABOUT IT 


LEARN HOW TO OBTAIN MORE STEAM 
OR MORE HEAT WITH LESS OIL 
AT LESS COST THAN EVER BEFORE 


« REMEMBER «+ 


KOR IS SAFE TO USE 
KOR CORPORATION 


ith AVENUE. GARY 


SAMPLE CAN 


shows how C-5 solves 


“HIGH-TEMP”’ 
THREAD PROBLEMS! 


satisfaction that C-5 ENDS 


STUD SEIZING AND GALLING EVEN AT 1800° F 





Leading plants are now using C-5 for boiler, 
manhole, handhole and face plate studs, tur. 
bine header studs, flange bolts on high tem- 
perature valves, steam lines, pumps, etc. , and 
other ro where temperatures ure up 
to 1800 
Fel-Pro’s exclusive C-5 colloidal copper 
formula “‘copper-plates”’ metal... gives maxi- 
mum cushioning and pr tection to 1800° F. 
without breakdown. 
C-5 prevents galvanic action eliminates 
pitting even where dissimilar metals are joined 
protects all threaded surfaces, insuring 
their repeated re-use! 
Write today for your rres Test 
Sample can. Felt Products Mfg. 
Co.,1 567 Carroll Ave.,Chicago 7, Ill. 


Vv Prevents Stud Breakage 

Vv Ends Stainless “Pitting” 

Vv Reduces Torque 

Vv Speeds Disassembly Las7PI, 


ANTI-SEIZE THREAD COMPOUND 
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550 W. MONROE ST 





(25,35, 40 YEARS \\ 


ERVICE-AND ELLISON 


STRAIGHT LINE GAGES 
ARE STILL YOUNG- 
STILL ACCURATE! 


1910 Si oe ey 


So 
“aa Bs. ‘ ° © i 


1950 


Reports from the field indicate that many of the first Ex- 
Lison Straight Line Draft Gages installed are still giving 
highly satisfactory performance. Ellison Gages give accurate 
readings—non-parallax pointers. Long lasting, positive, 
highly responsive mechanism. Bell type or Diafram type. 
Models for any panel board arrangement. Send for Bulletin 
122—Bell type; Bulletin 124—Diafram type. 


ELLISON DRAFT GAGE CO., INC. 


Since 1896 CHICAGO 46, ILL 


The Ellison Line Also Includes: 
Draft Gages, Bell and Diafram—Inclined Draft Gages—Portable 
Inclined Vertical Tube Gages—Vertical Tube Gages—Oil, Heavy 
Liquid and Mercury—Single and Multi-Tube-Saturator Gages— 
U Gages—Stationary and Portable—-Air Filter Gages—Dial and 
Inclined Tube Types—Pitot Tubes—U Path Steam Calorimeters— 
Portable Gas Analyzers-Orsat Type 
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Sign Your 


DECLARATION OF 
INDEPENDENCE 


Buy 
U.S. Savings Bonds! 























ava 


TURN ON PERFORMANCE 
sszsFurnm off your Costs! 


CHAPMAN LIST 960 


Forged Steel 
Gate Valves 


This is an open and shut case of top performance 
and lowest maintenance. To begin with, the 
wedge faces on Chapman List 960 are super 
hard. In fact, they’re hardened to 800 Brinell 
by Chapman's exclusive Malcomi ing process. 
They can’t seize. They can’t gall. The seat rings 
are hardened stainless steel. They last longer 
and, when necessary, they're very easy to 
replace 

There are no full-pressure repacking diffi- 
culties. Bolted follower on the outside screw 
rising stem design has no threads that are ex- 
posed 

Is it any wonder there are more Chapman 
List 960 valves on more jobs than any other 
small forged steel gate valve? They stand up 
perfectly under conditions ranging from 380 psi 
at 1000°F to 2000 psi at 100°F. You use Chap- 
man List 990 valves for higher pressures. Sizes 
for List 960 are from 4” to 2”. You can have 
rising stem with yoke or rising stem with inside 
screw. And the Bonnet joint is either gasketed 
or ground metal-to-metal, depending upon your 
needs 

To take a good look at the ways to cut your 
valve costs, take a good look at our Catalog 10, 
Write, today, for your copy. 


The 


CHAPMAN 
VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 
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9 ways to demineralize water 


(BY 1|ON EXCHANGE) 


tererengn Coven Basic Strongly Basic Mixed Bed Unit Degasifier 
— Removes EA Raion Unit Re. & Anion Unit — Re. —Contains both 3 
moves strongly moves strongly Hydrogen Cation Strongly 
ionized acids such as ionized acids, aiso and Strongly Basic An- Basic Anion Excha: 4 
sulfuric, hydrochloric, weakly ionized acids jon Gnohane ers, intl by removi free 2 
nitric. 


such as silicic and cay- mately mix prewar | in raw wa- 
bonic. ter or developed in ca- 


tion unit. 


Uses low-cost anion exchanger and anion re- 


Effuent Conduc- KC 
pS generant (soda ash). Typical use—rémoving 
silica reduc- 
tien) 


soluble salts from water for ceramic mixes 
and slips or from rinse waters used before 
painting, mirror silvering, et« 


Used for treating feedwater for boilers in gen- 
yg ry con. eral range of 600 to 1400 psi. Also (without 
tent—0. o2t degasifier) for removing impurities from plat 

5 ppm. ing baths and recovering chromate from plat- 


ing rinses 





For raw water with high sulfate and chloride 
Same effiuent content. Low-cost Weakly Basic Anion Ex- 
as B. changer removes major portion of electrolyte 
load. Countercurrent regeneration of anion 
units reduces operating costs 











tvity-3 t9 § For same type of raw water as C Counter- 
micromhos. $il- 


current regeneration of both cation and anion 
ica same as B. units cuts operation costs 














Effiuent Conduc- For waters where alkalinity is a major part 
tivity—1 to 5 of the anion content. Polishing units require 
yey infrequent regeneration. Produces, at low 
cost, low-solids feedwater suitable fcr high 


pressure boilers (over 1400 psi) 











Same effiuent High flexibility of operation. Can operate in 
as €. parallel for peak flows. Can maintain service 
flow during regeneration of either pair of 


units 

















Produces effluent of extremely high quality 
Suitable for “super critical” pressure boilers 
and atomic reactors. (Initial and operating 
costs are usually higher than for separate 
anion and cation units.) 

For raw water with high sulfate and chloride 
content. Two-step demineralizer reduces load 
on Mixed Bed unit, cuts operating cost 
(Strongly Basic Anion Exchanger is used in 
place of Weakly Basic where raw water has 
high silica and alkalinity.) 








Recommended where alkalinity of raw water 
is high. Cation unit and Degasifier reduce 


as G. 
load on Mixed Bed unit, cut operating costs 
All of the above systems, with equipment eralizing feedwater for high-pressure 


and resins made by Permutit, are in com boilers but the list of possible applica 
mercial use Other ‘ ombinations are pos tions in other fields is growing G £ R al UTIT 
' 





5 


sible—also use of special ion exchangers If vo ‘ 

; a . a . you have a problem ion exchanges 
such as PERMUTIT SK for separating might solve, we'll be glad to study it with 
uranium oxide from other metallic ox- you and bring you the benefits of this 
ides in ore experience. Address: The Pe rmutit ION EXCHANGE for Water Conditioning 


Most of these systems (C and higher) Company, Dept. ’l.1, 330 West 42nd St., Chemical Processing» Industrial Waste Treatment 
are used almost exclusively for demin- New York 36, N. Y. 
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